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APPEND!! A 

SKASIT RIVER HYDRDSRAPHS FOR "ARBLE"DUNT AND NEWHAL~ USSS STREA" BASES 

US6S d1sch•rg• v•rsus t11• hydrogr•phs •r• pr•••nt•d showing th• •ctu•I 
/lo•• for ••ch d•1ly tl!St for both N••h•l•• •nd "•rbl•1ount for th• Su11•r 
1985 •nd Spring 198b gr•Yrl b•r str•nding t•sts. Pl•••• rel•r to figure 1-1 
for sche1•t1c d•finitions of th• downr••P b•g1nn1ng flow, ••pl1tud• 
fluctu•l1on, r••P r•te, •nd ending flow or s•e S•ct1on 111 of this report. 

TESTING PARA"ETERS 

I. 1985 Su11•r 6r•Y•l B•r Str•nding Study !August I - 28) 

I Const•nt 8•ginn1ng Flo• = 5400 els 

I Downr••P A1pl1tudr Fluclu•t1on Al = 2000 els 
A2 = 4UOQ els 

I DDMnr•1p R•1p1ng R•t• RI = Aee!ltr•ted R•1p Rite !S!r S!tlian 1111 
R2 • 1000 els/hour 
R3 = 5000 els/hour 

I All !•sting l•vels ••r• to b• •ehl!Ytd •t th• N••h•l•• 
US6S Sir••• 6•g• 

2. 198b Spring 6r•••I B•r Str•nd1ng Study '"•rth 12 - April 171 

I DDMnr•1p Ending Fla• El • 3000 els 
E2 = 3500 els 

I Downr•1p A1pl1tud! fluctu•t1an Al • 2000 els 
A2 = 4000 tis 

I Downr•1p1ng R•lr RI = 1000 els 
R2 = 5000 els 

I All testing lev•ls were to be •ehieved •I the Ne•h•I•• USGS Strt•• 
6•g• ••erpt thr Ending Flo• which ••• to occur •I th• "•rblr1ount 
US65 Strr•1 g•g• 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT MARBLEMOUNT 

August 1, 1985 - August 1 0, 1 985 

WATER YEAR 1985 
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D A T E 

NOTE: BEGINNING FLOWS FROM NEWHALEM WERE CONSTANT AT APPROXIMATELY 5 400 CFS. 
SEE HYDROLOGY SECTION OF REPORT FOR TEST DESCRIPTIONS. 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT MARBLEMOUNT 

August 1 0, 1 985 - August 1 9, 1 985 

WATER YEAR 1 985 
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NOTE: BEQINNINQ FLOWS FROM NEWHALEM WERE CONSTANT AT APPROXIMATELY 5400 CFS. 
SEE HYDROLOGY SECTION OF RE~ORT FOR TEST DESCRIPTIONS. 
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DISCHARGE VS. TIME HYDAOGRAPH 
SKAGIT RIVER AT MARBLEMOUNT 

Auoust 1 9, 1 985 - August 28, 1 985 

WATER YEAR 1 985 

END OF TESTS 

I~ 

08/21 08/2 2 oe/23 08/2 4 08/25 

D A T E 

NOTE: BEGINNING FLOWS FROM NEWHALEM WERE CONSTANT AT APPROXIMATELY 5400 CFS. 
SEE HYDROLOGY SECTION OF REPORT FOR TEST DESCRIPTIONS. 
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D A T E 

NOTE: l!EBINNINB FLOWS FROM NEWHALEM WERE CONSTANT AT APP'ROXJMATELV 5 400 CFS. 
SEE HYDROLOGY SECTION OF REPORT FOR TEST DESCRIPTIONS. 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT NEWHALEM 

August 1 0, 1 995 - August 1 9, 1 995 

WATER YEAR 1985 
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SEE HYDROLOGY SECTION OF REPORT FOR TEST DESCRll'TIONS. 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT NEWHALEM 

August 1 9, 1 9 8 5 - August 211, 1 9115 

WATER YEAR 1 985 

END OF TESTS 
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D A T E 
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NOTE: BEGINNING FLOWS FROM NEWHALEM WERE CONSTANT AT APPROXIMATELY 5 400 CFS. 
SEE HYDROLOGY SECTION OF REPORT FOR TEST DESCRIPTIONS. 
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SKAGIT RIVER AT MARBLEMOUNT 

March 1 2, 1986 - March 21, 1 986 
WATER YEAR 1 986 
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D A T E 

NOTE: ENDINQ FLOWS AT MARllLEMOUNT USQS flAQE WERE EITHER 3000 CFS OR 
3500 CFS. SEE HYDROLOQY SECTION OF REPORT FOR TEST DESCRIPTIONS. 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT MARBLEMOUNT 
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DISCHARGE VS. TIME HYDROGRAPH 
SKAGIT RIVER AT NEWHALEM 
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DISCHARGE VS. TIME HVDAOGRAPH 
SKAGIT RIVER AT NEWHALEM 
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• l1blt A-15 Reqursted Versus Attu•l D1ily Flo• Piri1tters For Thr Spring 1'85 
'otholt Tripping And Strinding Study 

Do•nrup A1ph tudel Do•nrup Rite 
Test Shrhng Flo•I Ending Flo•I Sthtdulrd Attu1l Scheduled Actu1ll 

• D1te tels I tel sl tels I tcfsl tcisl tcf51 
.......................... ........................... .................... ................... 

2123 5,257 2,718 2,500 2,539 1,000 1,040 

3/02 5,580 4,548 1,000 1,032 2,000 1,780 

• 3103 51599 3, 110 2,500 2,489 2,000 2, 150 

3/09 6,484 2,502 4,000 3,982 l,000 980 

3/10 6,547 2,502 4,000 4,045 1,000 950 

• 3116 5,010 2,526 2,500 2,484 1,000 l,044 

3117 5, 121 3,970 1, 000 1,154 2,000 Ii 1,270 

3/23 6,358 2,370 4,000 3,988 2,000 2,010 

• 3124 6,400 3,805 2,500 2,595 2,000 2,060 

3/30 6,379 3,880 2,500 2,499 2,000 l, 770 

3131 6,379 2,370 4,000 4,009 2,000 2,050 

• 4106 3,835 2,802 1, 000 1,033 1,000 1,073 

4107 3,835 2,766 1, 000 1,069 1,000 1, 190 

5115 4,055 1, 720 1,000 I• 2, 335 21 000 Ii 960 

• 5116 4, 140 l, 720 4,000 /i 2,420 2,000 Ii l,014 

I St1rt1ng ind 1nd1ng flo•s ind 11pl1tud•s "''' tiktn fro1 USGS 15-
11nut1 1nterv1l r11dings •t Nt•h1l11 

• II Ri1p rilts ire tiltulilfd lro1 Gorge po•erhouse strip ch1rts •hith 
sho• instintintous po•rr output 

/1 Sthrdulrd to 1ctu1l drv11tions thit •tre gre•ter than lOX of rrqursted 

• 

• 
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• 
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Tible A-16 Requested Versus Actuil Oi1ly Fla• P1r11eters For The Su11er 1985 
Steelh!id Fry 6rive1 Bir Str1nd1ng Study 

Test Neoh1le1 Floosl Oo•nrilP A1plitudel DD•nri1p1ng Ril!ll 
Cite Stirt1n9 Ending Schtduhd ActUil Scheduled Actuil 

8/02 ln1ghtl 51 430 3,310 2,000 2,120 1,000 510/2 1 lbO 
8102 ldiyl 3,310 1,440 2,000 1,870 1, 000 1,000 

8/03 5,410 3,330 2,000 2,080 1,000 1,019 

8/04 5,430 1,410 4,000 4,020 5,000 4,910 

8/05 5,490 1, 410 4,000 4,090 I 500/5 1000 450/9 1270 

8/01 5,370 l,410 4,000 3,900 1, 000 990 

8/07 5,370 3,360 2,000 2,010 5,000 6, 190 

8/09 5, 410 l,420 4,000 3,990 1,000 1, 030 

8/10 5,370 1,400 4,000 3,970 5,000 5,440 

8/11 ln19hll 51450 3,330 2,000 2, 120 1, 000 '60 
8/11 ldiyl 3,330 1,390 2,000 1,940 1,000 l,120 

8/12 ln1ghtl 51 470 3,310 2,000 2, 160 5,000 6,420 
8/12 ldiyl 3, 320 1,360 2,000 1, 960 5,000 8,480 
8/13 5,540 3,290 2,000 2,250 I 500/51000 42116, 990 

8/14 5,410 1,400 4,000 4,010 I 500/5 1000 34814,580 

8115 5, 390 l, 410 4,000 3, 980 I 500/5, 000 47716,390 

8/16 ln1ghtl 51500 3,410 2,000 2,100 I 500/5 1000 40911,390 
8/16 ldiyl 3,370 l, 400 2,000 1, 970 5,000 1,600 

8/17 5,410 3,390 2,000 2,020 5,000 6,020 

8/lB 5,410 1,500 4,000 3, 910 5,000 6,050 

8/19 5,450 l,460 4,000 3,990 1,000 940 

8/20 5,540 3,410 2,000 2, 130 1,000 650 

I liken fra1 US6S 15-11nutt 1nterv1ls rtidings 1t Ne•hil!I QIUQ! 
II tilcul1t1d fro1 1tr1p ch1rts unless other•ise spec1f1ed 
I p1rtiilly reconstructed fro1 US6S 15-11nut1 r11dings it N1•hil!1 QiUQe 
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T1blt A-17 R1qu1st1d Versus Actu1! D1ily Flo• F1r111ttrs For Tht SprinQ 1980 
6r1vtl Bir S1l1on Fry Str1nd1ng Study 

Tut Nt•hll11 Ficos ft1rbl11ount Endfloosl ~1pliludt DoNnr Hp R1ttll 
D1te St1rt1nQI Endingl Schtdul td Actual Sch1dul1d Actu1l Sch1dul1d Actu1I 

--------- ------ ..................... --------- ------ --------- ------
3/13 5, 790 I, 720 3,000 3, 050 4,000 4,070 1,000 1,044 

3/14 3, 780 l,•90 3,000 2,940 2,000 2,090 1,000 1,090 

3/15 6,3o0 2,490 3,500 3,540 4,000 3,870 1,000 970 

1110 6,800 2, 730 3,500 3, 730 4,000 4,070 5,000 5,390 

3117 5,980 2,030 3,000 3,010 4,000 3,950 5,000 5,340 

3118 4,020 2,020 3,000 2,920 2,000 2,000 5,000 5,820 

3119 4,580 2,550 3,500 3,370 2,000 2,030 1,000 1,020 

3120 4,750 2,720 3,500 3,510 2,000 2,030 5,000 4,950 

3126 6,340 2,320 3,500 3,490 4,000 4,020 1,000 900 

3127 4,400 2,400 3,500 3,830 2, 000 2,000 5,000 5,940 

4/01 3,520 1,520 l,000 l, 160 2,000 2,000 1,000 1,000 

4102 l,900 1,870 3,500 3,780 2,000 2,030 1,000 900 

4/03 5,600 1,520 3,000 2, 790 4,000 4,080 5,000 5,340 

4/04 5,730 I, 730 3,000 2,900 4,000 4,000 1,000 980 

4/05 6,380 2,350 3,500 J,440 4,000 4,030 5,000 4,540 

4/06 3,850 11 810 3,000 2,BBO 2,000 2,040 5,000 1, 720 

4/07 4,430 2,420 l,500 3,420 2,000 2, 010 5,000 4, 760 

4108 4,450 2,420 3,500 3,690 2,000 2,030 1,000 940 

4109 5,690 1,840 3,000 3,120 4,000 3,850 5,000 4, 410 

4110 3,730 I, 750 3,000 2,940 2,000 I I 980 1,000 '60 

4/ll 5,850 I, 790 3,000 2,890 4,000 4,0oO 1,000 1, 100 

4112 6,300 2,290 3,500 3,320 4,000 4,070 1,000 I, 100 

4/13 5,030 l,'60 3,000 no dih 4,000 3,070 5,000 •, 190 

4/14 •,460 2,440 3,500 no d1h 4,000 4,020 5,000 3,990 

t Taken fro1 !ht US65 15·1inutl Ho• records 
II ht111ttd fro1 th1 Po•tr Strip Cn1rts 
/1 Schtdultd to 1ctu1I d1v11t1on1 th1t 01r1 gr11t1r thin 101 of r1qu1st1d 
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APPENDIX B 

POTHOLE ANO GRAVEL FAR STRANDING LOCATION "APS 

Th• IDllD•ing 1aps ••r• originally produced by Jones and Stok•s 
As•oc1ates, INC. and 1od1li•d by R. N. B•ck •nd Associat•s for our us•. Th• 
first l•o pag•s of this appendix sho• the Ioc•tion and code nu1ber for th• 
1nd1v1dual bar s1t•s •ithin the study area. The pig!s lollo•ing th•s• provide 
site specific d•t•1ls for e•ch bar which include 1ndividu•I pothol• locations 
ind gr•vel b•r str•nding study sites • 



• 

o:' 

'"' :::> .. 
VJ 

• 

1 ROCKPORT BAR 

2 WAYNE'S SWIM 
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sk"1 
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12 HOOPER'S SLOUGH 

• • 

13 RICK'S SURPRISE & INACCESSIBLE ISLAND 

14 CARNAGE 

• • • 

3 LQWER TIN 3HACK 

4 UPPER TIN SHACK 

II BAD SPOT 

111 POWER BAR 

111 DRY BAR 
LEGEND FOR POTHOLE MAPS 

I EAGLE BAR 

7 FORBIDDEN BAR 

11 J.R. BAR-

O BEAVER ISLAND 

1 0 STUMP HA YEN 

1 1 MODEL POTHOLE 

17 NORTH O'BRIAN'S FERRY 

18 SECLUSION ISLAND 

111 BIO EDDY 

20 TEFLON BAR 

21 MARBLEMOUNT SLOUGH 

SKAGIT RIVER POTHOLES STUDY 

JONES & STOKES ASSOCIATES. INC. 

10 P'OTHOLE LOCATION 

El) NEW RIVER GAUGE 

+ OLD RIVER GAUGE 

A BENCHMARK 

.-.J:I: LOOS AND DEBRIS 

POTHOLE MAP INDEX 

(MAPS 1 -21) 
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22 RAIMIER llAR 

23 l'UNOUI BAR 

24 8AM'8 llAR 

25 MAPLE BAR 
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(MAPS 21-3 1) 
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APPENDIX C 

DATA CDLLECTIDN FDRftS AMD PROCEDURE llANUALS 

Stvtril colltct1on loris ind fitld proctdurt linuils •err ustd through th• 
courst of this proirct. Thtst loris •nd ••nu•ls •rt presenttd 1n !ht 
follo•1ng order: 

I. D•t• collrct1on proctdurr ••nuil for !ht Spring 1985 
pothol• str•nd1ng ind tripping study. 

2. Potholt tripping •nd str•nd1n9 d1t1 •ork shttt lu1td 
during tht 1985 spring potholt study! 

3. Pothole tripping ind str•nding su11iry shttl lu1td 
during !ht 1985 spring potholt study! 

4. Oili collrct1on procrdur• 1inu1l for thr Su11tr/Fill 1•85 
grivtl b1r strind1ng study, 

5. 6rivtl b1r str1nd1ng di!i for1 ustd during tht su11rr/ 
/111 1985 slttlhtid ind coho fry grivtl b1r str1nd1ng 
study • 

6. D1t1 colltct1on procrdurt 11nuil for tht Spring 1986 
s1J1on gr•v•l bir str1nd1ng study, 

7. 6rivtl b•r 'str1nding Joc1t1on' dlli for1 ullt!d during 
!ht spring 198• s1l1an griv•l b1r strind1ng study • 

8. Gr1vtl b1r str1nd1ng 'f 1sh ltngth' dill lor1 usrd 
during tht spring 1986 sil1on gr•vtl bir str1nd1ng 
study. 

9. Potholt tripping •nd str1nd1ng '•ork shttt' dill for1 
us•d during the spring 1986 sil1on grivtl b1r strinding 
study • 
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OBSERVATIONS MANUAL 

SKAGIT POTHOLE SURVEYS 

General 

Each observer is assigned a pothole area containing one 
or more pothole for which he/she will be responsible. Each notebook 
contains a set of maps explaining how to access each of the 33 
pothole areas (Pothole Area Access Maps) and another set of pothole 
location maps showing the location of each pothole and its code 
identifier within each pothole area (Pothole Location Maps). Two 
data sheet types are also provided; the first "Data Sheet No. l" is 
a work sheet form which information collected will periodically be 
transferred to "Data Sheet No. 2" which functions as a data 
summary sheet. The following shall describe the procedures used 
to complete these data sheets so that all data collected will 
be standardized throughout the study • 

Contents of Data Notebook 

Each notebook should contain the following items: 

a. Observation manual 
b. Pothole Area Access Maps 
c. Pothole Location Maps 
d. List of In-Sample Potholes 
e. Daily Assignment Sheet (one for each observer) 
f. List of Pothole Areas and Codes 
g. Standard to Military Conversion Table 
h • Pencils 

Data Sheet No. 1 

To clarify data entry locations an example of the data re
quired is included in this manual. Each entry category has been 
identified by a number. The following will describe each data 
category separately. Each pothole should be visited at least 
once every 30 minutes. The following information should be re
corded as indicated • 
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Observations Manual 

- 2 -

Entry No. 1 - Observer 
a. Supply Observer's name 

Entry No. 2 - Date 
a. Month and Date should be numeric (i.e. l•January, 12•December) 

Entry No. 3 - Pothole Area Location 
a. First in Parenthesis, enter Pothole Area location 

as shown on coding list supplied in notebook. 

b. Second, enter pothole area location by name as 
shown on list provided • 

Entry No. 4 - Pothole Number 
a. Each work sheet will contain data for only one 

pothole for each day. If an observer is respon
sible for eight (8) potholes, then eight (8) sep
arate worksheets will be required, one for each 
pothole. 

b. Enter one pothole number from the assignment list. 

Entry No. 5 - Time 
a. Time should be recorded in military time (24 hr. time) 

for each observation made. 

b. Conversion from standard to military time can be 
made using the conversion table supplied • 

Entry No. 6 - Pothole Depth 
a. Pothole depth shall be recorded in one-tenth (1/10) 

foot increments. Each pothole has a temporary re
bar staff gage with a 3 foot length of fiberglass 
tape affixed to it. The observer will record the 
water level each time the pothole is visited. 

Entry No. 7 - Stream Gage Reading 
a. Stream gages are located at all of the major 

pothole areas. Refer to location maps to determine 
position{s) of each gage. 

b. The gage should be read and measured at least one 
every 30 minutes. During the period when potholes 
are connected and disconnected, it would be essential 
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• to have a stream gage reading(s) taken more frequently. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

c. Yard sticks are affixed to fence posts. These 
measurements should be made to the closest inch • 

Entry No. 8 - Pothole Water Temperature 

a. Pothole water temperature should be taken at least 
once every hour with the thermometers provided. 
Surface water temperature is adequate • 

Entry No. 9 - Fry Trapped 
a. Two methods for coWlting fry will be used. Visual 

counts and electroshocking counts. Visual counts will 
be made for all potholes being observed. In addition 
to these visual observations, electroshocking counts 
will be made at selected potholes. 

b. Two accurate coWlts of fry trapped will be required 
for each pothole site. Counts should be made care
fully when observation conditions are good. Good counts 
will take some time (5-10 minutes) and patience • 
Accuracy is critical~ Once the two good counts have 
been made at a specific pothole no others will be 
required for the remainder of the day. 

Entry No. 10 - Number Stranded 
a. When a pothole goes dry or nearly dry, fry stranding 

observations must be made. Only one good count of the 
fry stranded is required for each pothole, each day. 

b. 

c. 

Remove all fish counted as stranded so they are not 
recorded twice • 

If possible, identify fish species and record num
ber of each fry type stranded in comments category. 

Entry No. 11 - Connectivity/Disconnectivity Status 
a. Record the connectivity/disconnectivity status of 

each pothole every time the pothole is observed 
(once/30 minutes). There are four entry codes: 

1 s Connected (When pothole is connected to the 
main channel, it is considered con
nected.) 

2 = Almost Disconnected (When the pothole is close to be
coming separated from the main 
channel water.) 
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3 ~ Disconnected 

4 • Almost Connected 

(When pothole is not connected 
by river water, it is disconnected.) 

(When the pothole is nearly con
nected by water to main channel, it is 
almost connected.) 

b. When potholes are almost connected or disconnected it is 
essential that stream gage readings and pothole gage readings 
area made. 

c • When possible, observe and record connection 
flows at potholes other than those assigned. 
let this interfere with the assigned pothole 

Entry No. 12 - Comments 

and disconnection 
However do not 

observations. 

a. Co11DDent types are variable, but could include general site 
or pothole conditions, tape or rebar repair needs, 
trapping stranding collDllents, etc • 

DATA SHEET NUMBER 2 
SUMMARY SHEET 

The SullDllary Data Sheet (Number 2) will have ~ entry per 
day for each of the assigned potholes and one line for any additonal 
potholes for which observations were made in conjunction with the 
assigned potholes. The information entered on this data form will 
come from, in part, "work sheet" Number 1. The following describes 
in detail the procedure used to enter this data. Refer to the example 
data form attached • 

Entry No. 1 - Date 
a. Observation month and date will be recorded with 

numerals (!•January, 12•December) • 

Entry No. 2 - Observer Initials 

Entry No. 3 - Weather 
a, Use the following codes 1 "' sunny and clear 

2 • partial cloudy 
3 "' cloudy 
4 • cloudy and raining 
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Entry No. 4 - Pothole Location 
a. Enter the pothole area location code (1-31) as 

shown on the code sheet suppled • 

Entry No. 5 - Pothole Number 
a. Enter pothole alpha-numeric code shown on list sup

plied or from tape markers at pothole site. 

Entry No. 6 - Fry Trapped 
a. Number Trapped - Take the average from the observed fry 

from the work sheet and enter this 
number on the data sheet. 

b. 

note: 

Method - Enter Code for method used 1 a visusl 
2 • electroshock 

When pothole is shocked this figure will always be 
used rather than the visual observations. 

Entry No. 7 - Number Stranded 
a. Enter the total number of fish from each pothole stranded. 

Entry No. B - Disconnection (leave blank if not observed) 
a. Time - At disconnection record time from work sheet in 

military time (24 hour time) • 

b. Gage Reading - Transfer gage reading at time of dis
connection from work sheet, if discon
nection is not observed, leave it blank • 

c. Pothole Depth - Transfer pothole water depth reading 
from work sheet for time of disconnection. 

Entry No. 9 - Connection (leave blank if not observed) 
a, refer to Ba • 
b, refer to Bb. 
c. ref er to Be. 

Entry No. 10 - Pothole Depth Minimum and Maximum 
a. Minimum Depth - From work wheet record minimum 

pothole depth observed • 
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note: 

- 6 -

Time - Record from work sheet the military 
time of the minimum pothole depth 
observed. 

Stream Gage Reading - Record from the work sheet 
the stream gage reading observed 
at the pothole depth for the 
observation period. 

Follow same procedure for Maximum depth. 



• • • • 
OBSERVER: -----------------

• DATE: 

l'OTHOLE LOCATION: POTHOLE NO. 

STREAM roTHOLE 
roTHOLE GAGE WATER NUMBER 

TIME DEPTH READING TEMPERATURE TRAPPED 

LEGEND: CONNECTIVITY/DISCONNECTIYITY CODES 

1 • Connected 3 • Disconnected 

2 • Almost Disconnected 4 • Almost Connected 

• • • 

CONNECTIVITY/ 
NUMBER DISCONNECTIVITY 

STRANDED (SH Legend) 

• • • 
DATA WORK SHEET 

COMMENTS• 

• Comments should Include generol 
conditions, lropplng/strendlng 
comments, pothole r1p1lrs ne1d1d. 
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Gravel Bar Stranding Test Procedure 

Purpose 

Delete significance of various physical and hydraulic parameters on 
gravel bar stranding of steelhead fry • 

Assumptions 

Testing Approach 

Six (6) combinations of gravel bar types will be selected for study 
under various combinations of amplitude fluctuation and ramping rate. Each 
test will begin at the same starting flow to maintain consistently in the 
gravel bars exposed downstream. Each of the twelve (12) study locations will 
have as many as three (3) study sites on them. Each site will be exactly 200 
feet long. The width of the individual sites will be determined by amplitude 
fluctuation (i.e., the greater the fluctuation the larger the exposed area). 
Gravel bars with steep gradients will have shorter average widths than a 
gravel bar with a more gradual gradient. The high water and low water line 
created by the amplitude fluctuation tested must be established to determine 
exposed gravel bar area. To accomplish this, two (2) methods will be used. 
First, if the down ramp occurs overnight withou precipitation the high water 
mark will be wetted on substrate. This line can then be better defined with 
markers. A second method will involve floats attached to each of the three 
(3) reference point rebars or secondary rebars. These floats will be slightly 
wetted oo that the wind does not strand them above the high water mark. As 
water is ramped up the floats will move downstream on the waters edge. The 
floats will then be stranded at the high water mark when the water recedes 
during the subsequent down ramp. The location of the floats will represent 
high water edge. The low water mark can be determined by the observer each 
morning oince the low water line will be established by the waters edge. 

When an observer first begins work at a gravel bar site the fol
lowing sequence will be followed • 

Sampling Sequence 

1. Initial Data Requirements 

a • Record date, gravel bar location, gravel bar site, and 
observer initials. 
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2. Mark High Water and Low Water Line 

3. 

4. 

a. 

b. 

Flagging markers 
proximately every 
low waters edge. 

should be placed along waters 
50 feet along entire waters edge. 

edge ap
This is 

Flagging markers should then be placed along high water 
line. High water line can be identified two ways. First by 
position of float markders, and second by edge of wetted 
gravel. Marker flagging should be placed every 25 feet along 
this highwater line. 

c. Repeat for all stations (sites) on gravel bar area • 

Search Gravel Bar Station (Site) 

a. Begin searching along high water edge searching approximately 
a three (3) foot wide band of gravel for stranded fry. Main
tain a constant pace and search width. Do not turn over 
rocks or debris. If a stranded fry is observed, do not 
move. Place a flagging marker (with code) at fry location. 
Anchor marker with a rock. Continue to search and mark fry 
until low water is reached. 

b. Repeat for all stations (sites) on gravel bar area • 

Measurement of Water Line and Fry Marker Locations 

a. Attach 200 foot tape to Reference Point l (upstream reference 
point) and measure distance to all high water, low water, and 
fry locations upstream of Reference Point 2. Record all data 
including codes ol fry location markers• O"· ·' · ' •' ' 

b. Next, repeat procedure from reference point 2 (middle refe
rence point) for all markers within entire station (site). 
Record all data. 

c • 

d. 

Next, repeat procedure from Reference Point 3. Measure all 
markers downstream of Reference Point 2. Measure and record 
data in a similar fashion. 

Check data form to confirm that each measurement point has 
two (2) coordinates entered on data form. If data point is 
missing remeasure to complete data form • 

S. Fry Collection 

a. Low water markers must be left in place on double test days • 
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Place stranded fry from each station into one ( l) plastic 
bag. ( l bag/station). Place a write in rain marker in each 
bag with station number and gravel bar location on it • 

c. Flagging markers must be collected before site is left for 
day. 

6. High Water Marker Bouys 

a. High water marker bouys must be placed near waters edge be
fore leaving gravel bar area. 

7. Double Tests Only 

a. Place a marker at waters edge • 

b. Repeat "a." for each station every 30 minutes. 

c. Repeat "3.a. and b." from previous low water lijne to the 
waters edge • 

d. Confirm that test is complete. 
exposed over a 30 minute period 
cated from step "J.a. and b."). 

e. Repeat 4 and 5 above • 

When no more grave 1 bar is 
the test is over. (As indi-
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CONTROL TEST OUTLINE 

Purpose 

Determine sampling accuracy of our visual observation technique and 
to determine fry ability to escape into the subgravel areas rather than strand. 

Assumptions 

1. Fry stranded on gravel bar are all visible on the surface of the 
gravel bar. 

2. Fry do not re-enter gravel once they have emerged. Thus a fry that 
is at risk of stranding does strand and can not move back into the 
sub-grave 1. 

Teat Approach 

The control test will be completed three (3) times, once during 
each third of the 18 test period (early, middle, and late). The general ap
proach to this test assumes that each observer follows the same sequence of 
instructions each time the bar is searched (see approach to tests). We will 
assume that the last thing an observer does at each bar is to collect fish 
stranded. The importance of this assumption becomes evident. 

At randomly selected gravel bars (two sites at each of three gravel 
bar locations) steelhead fry will be placed at know locations on the bar. 
Prior to placement, these fry will be selected from a group of live fry taken 
from potholes. These fish will be representative of the smallest fry avail
able (most vunerable size we assume). These fry will be marked with a floure
sant pigment for later verifications. These fry will be released with water 
to create a semi-natural situation that will allow fish to move sub-gravel or 
to strand normally. Once fry have been placed on bars, their locations will 
be identified to compare with observer coordinates and document release 
point. The observers will then be watched until their work is complete, with 
the exception of fish collection. At this point, a crew supervisor will check 
data to determine how accurately observers were able to locate stranded fish. 
Marked fish that were not located will then be recovered to verify presence • 
The supervisor will note which fry were located and which fry were missed. 
Differences between the actual number of planted fish and estimated will pro
vide an adjustment factor for observer accuracy and may also allow for a bet
ter understanding of evasive behavior • 
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POTHOLE SURVEY PROCEDURE 
(for in-sample potholes) 

Materials Needed 

Pothole data sheet, map, and pencil • 

1. Locate pothole 

Enter pothole number in column l 

2. Determine connection status 

3. 

If pothole is DISCONNECTED enter "DIS" in column 2 
If pothole is CONNECTED enter "CON" in column 2 

Location of ping-pong ball 

If inside pothole enter "IN" in column 3 
If outside pothole enter "OUT" in column 3 

4. Drainage status 

5 • 

6. 

7. 

Time 

If pothole is dry or nearly dry enter "DRY" in column 4 
If pothole contains water enter "WET" in column 4 

Read watch enter time in column 5 

Number trapped 

Enter the number of live trapped fish in column 6 

Number stranded 

Enter the number of stranded fish in column 7 
Collect dead fish in plastic bag (1 bag per bar) label bag 

8. Cmmnents 

(Ol79X-C) 

Altered conditions 
Repairs needed 
Functioning of ball 
General comments 
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Purpose 

GRAVEL BAR STRANDING 
TEST PROCEDURE 

Delete significance of various physical and hydraulic parameters on 
gravel bar stranding of salmon fry. 

Testing Approach 

Six (6) combinations of gravel bar types will be selected for study 
under various combinations of amplitude fluctuation and ramping rate. Each 
test will end at a pre-aetermined flow. Each of the twelve (12) study loca
tions will have as many as three (3) study sites on them. Each site will be 
exactly 200 teet long. The width of the individual sites will be determined 
by amplitude fluctuation (i.e., the greater the fluctuation the larger the 
exposed area). Gravel bars with steep gradients will have shorter average 
widths than a gravel bar with a more gradual gradient. The high water and low 
water line created by the amplitude fluctuation tested must be established to 
determine exposed gravel bar area. To accomplish this, two (2) methods will 
be used. First, if the down ramp occurs overnight without precipitation, the 
high water mark will be wetted on the substrate. This line can then be better 
defined with markers. A second method will involve the use of wood chips 
placed on the tops of rocks in front of the three (3) reference point rebars. 
When an observer returns to the site the following day the high waterline will 
be established by noting where the wood chips are washed off the tops of the 
rocks. Each day as the observer finishes at a site, he or she will replace 
the wood chips on the rocks in front of the reference rebars. The low water 
mark can be determinea by the observer each morning since the low water line 
will be established by the waters edge. 

When an observer first begins work at a gravel bar site, the fol
lowing sequence will be followed. 

Sampling Sequence 

l. Initial Data Requirements 

2. 

a. Record date, gravel bar location, gravel bar site, and ob
server initials • 

Mark High Water and Low Water Line 

a. Flagging markers should be placed along waters edge approxi
mately every 50 feet along entire waters edge. This is low 
waters edge • 

b. Flagging markers should then be placed along the high water 
line. High water line can be identified two (2) ways. First 
by the wood chip method, and second, by edge or wetted 
gravel. Marker flagging should be placed every 25 feet along 
this high water line • 
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GRAVEL BAR STRANDING TEST PROCEDURE Page 2 

Sampling Sequence (Continued) 

3. 

4. 

c. Repeat for all sites on gravel bar area • 

Search Gravel Bar Site 

a. Begin searching along high water edge searching approximately 
a 3 feet wide band of gravel for stranded fry. Maintain a 
constant pace and search width. Do not turn over rocks or 
debris. If a stranded fry is observed, do not move. Place a 
tlagging marker (with code) at fry location. Anchor marker 
with a rock. Continue to search and mark fry until low water 
line is reached. 

b. Repeat for all sites on gravel bar area • 

Measurement of Water Line and Fry Marker Locations 

a. Attach 200 foot tape to Reference Point 1 (upstream reference 
point) and measure distance to all high water, low water, and 
try locations upstream of Reference Point 2. Record all data 
including codes on fry location markers • 

b. Next, repeat procedure from Reference Point 2 (middle refer
ence point) for all markers within entire site. Record all 
data. 

c . 

d. 

Next, repeat procedure from Reference Point 3. Measure all 
markers downstream of Reference Point 2. Measure and record 
data in a similar fashion. 

Check data form to confirm that each measurement point has 
exactly two (2) coordinates entered on data form. If data 
point is missing remeasure to complete data forn •• 

5. Fry Collection 

a. 

b. 

Place stranded fry from each gravel bar into one (1) plastic 
bottle. Place a write-in-rain-marker in each bottle with the 
gravel bar location written on it • 

Flagging markers must be collected before site is left for 
day. 

6. High Water Marker Wood Chips/Bark 

a, 

(1071E-C/lr) 

High water marker chips must be placed near the assumed high 
water edge before leaving gravel bar area for the day. Place 
a line of wood chips in a line out from the reference rebar 
on top of the gravel. 
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PO'fHOLE SURVEY PROCEDURE 
(tor in-sample potholes) 

Katerials Needed 

Pothole data sheet, map and pencil • 

Steps 

1. Locate pothole 

Enter pothole number in column 1 

2. Determine connection status 

If pothole is DISCONNECTED enter "DIS• 
If pothole is CONNECTED enter "CON" in 

3. Drainage status 

It pothole is dry or nearly dry enter 
If pothole contains water enter "WET" 

4. Time 

Read watch enter time in column 5 

5. Number stranded 

in column 2 
column 2 

"DRY" in column 
in column 4 

Enter the number of stranded fish in column 7 

4 

Collect dead fish in plastic bag (1 bag per bar) label bag 

6. Comments 

(1071E-C/lr) 

Altered condition 
Repairs needed 
General comments 
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NOTEBOOK CONTENTS 
AND FIELD EQUIPMENT 

Each notebook and observer should have this equipment. 

l. Access Maps 

2. Site Location Maps 

3. Skagit River Maps 

4. Project Calendar 

5. Gravel Bar Stranding Forms 

6. Pothole Sampling Forms and List of Potholes 

7. Pencils 

8. 100 Foot or 200 Foot Tape Measures 

9. Fish Sample Bottle 

10 • Write-in-the-rain labels 

(1071E-C/lr) 
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GRAVEL BAR INVENTORY 

• 
LOCATION NO. BAR SITES 

Rockport 3 

Bad Spot 4 • 
Forbidden Bar 3 

Inaccessible Island 3 

• Big Eddie 3 

Hoo~er Slough 3 

Fungus Bar 3 

• Bacon Creek 3 

Face Bar 3 

Oink Bar 3 

• Diobsud Creek 2 

Marblemount 3 

• 

• 

• 

• 
(1071E-C/lr) 

• 
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1986 Skagit Grauel Bar Stranding Study Stronding Location Data Form 

I Page .. st : 

Date ____ _ 

Obseruer __ _ 

High Water Line 
Low Water Line 

No.of Fish 
Fish Code 

1 
2 
3 
4 
5 
6 
7 
8 
g 

10 

I I 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 

,23 
'24 
25 

Grauel Bar (Code)------ C.--> Station # __ 

R_R_.(_ Dry/Wet __ _ 

Reference Points 
No. 1 No. 2 No.3 Codes 

Gravel Bers 

01 Roel: port 
05 Bad Spot 
07 Forbidden 
12 Hooper Slough 
13 Inaccessible Is. 
19 Big Eddy 
21 Marblemount 
23 Fungus Ber 
40 Diobsud Creel: 
26 Bacon Creel: 
27 Face Ber 
41 Oinl:Bar 

Dry/Wet 

1 "' Dry 
2-wet 
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1986 Skagit Grauel Bar Stranding Study 

Test: 

Fish Length Dote Form 

Page 

Date ____ _ Grauel Bar (Code)----------( __ ) 

Obseruer __ _ A_R_E_ 

Length (cm) Species 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Codes 
Gravel Bars 

01 Rockport 
05 Bed Spot 
07 Forbidden 
12 Hooper Slough 
13 Inaccessible Is. 
19 Bi9 Eddy 
21 Marblemount 
23 Fungus Bar 
40 Oiobsud Creek 
26 Bacon Creek 
27 Face Bar 
41 Oink Ber 

Species Code~ 

1 chi nook 
2 steelheed 
3 coho 
4 chum 
5 pink 



• DATA WORK SHEET 

OBSERVER:------------------ DATE: ------

POTHOLE LOCATION: ---------------- A_ R_ E_ 

• 
POTHOLE CONNECTIVITY/ POTHOLE NUMBER 

COMMENTS* NUMBER DISCONNECTIVITY WET/DRY TIME STRANDED 

• 

• 

• 

• 

• 

• 

• 

• 
* Include general conditions, trapping/stranding comments, pothole repairs needed . 

• 
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APPENDIX D 

SPRINS 198~ SALftON FRY POTHOLE TRAPPINS AND STRANDIN6 STUDY DATA SUftftARY 

This 1pprnd11 1ntludrs 1 su11•ry of the tr1pprd ind str1ndrd fry fro1 
r1th pothole 1re1 stud1rd for r1th of th• f1ftrrn tests to1plrtrd !See T1ble 
D-11 follo•rd by su111ry d1t1 for r1th pothole obsrrv1t1on co1plrtrd durina 
the study !Ser T1blr D-21 • 

LEGEND FOR TABLE D-2 

POTHOLE LOCATION - PLEASE SEE F16URE 1-1 

POTHOLE NUNBER - PLEASE REFER TO ftAPS IN APPENDIX 8 

DATE OF OBSERVATION - AS DISPLAYED IN FIGURE D-2 

ALL OTHER DATA TYPES ARE SELF-EIPLANATORY 
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TABLE D-1 

NUMBER OF FRY TRAPPED AND STRANDED IN POTHOLES 
BY SAMPLING DATE AND TEST TYPE FOR THE SUM OF ALL INDIVIDUAL 
POTHOLE OBSERVATIONS DURING THE SPRING 1 985 POTHOLE STUDY 

NUMBER OF 

D A T E 
TEST TOTAL FRY TOTAL FRY INDIVIDUAL POTHOLE 
TYPE TRAPPED STRANDED 

FEBRUARY 23, 1985 A2/R1 24 0 

MARCH 2 A1/R2 1 0 0 

MARCH 3 A2/R2 1H 29 

MARCH 9 A3/R1 423 e1 

MARCH 1 0 A3/R1 796 57 

MARCH 1 6 A2/R1 953 95 

MARCH 17 A1/R2 41 7 5 

MARCH 23 A3/R2 303 50 

MARCH 24 A2/R2 242 6 

MARCH 30 A2/R2 71 2 

MARCH 31 A3/R2 904 90 

APRIL B A1/R1 1 690 7 

APRIL 7 A1/R1 939 5 

MAY 1 5 (1) A1/R2 1363 1 7 

MAY 1 6 (1) A3/R2 750 2 

Amplitude: Al g 1 000 els 
A2 • 2500 els 
A3 • 4000 els 

R1mp Rite: R1 • 1 000 els/hr 
R2 • 2000 els/hr 

(1). United Stites Geological Survey hydr1ul1c flow d1t1 wu not 1v11lable 
for this umpling dote 

OBSERVATIONS 

40 

go 

11 6 

86 

84 

1 06 

84 

gs 

67 

71 

g9 

g5 

87 

1 08 

77 
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• 
TABLE D-2 SU"MRY DATA OF THE 1985 POTHOLE STUDY 

• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "iNl"U" Mll"Uft 
LOCATION NUftBER Of TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED WHEN OBSERVED DURING DURING 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
02123/BS 0 0 -1. 0000 -1.0000 0.00000 0.00000 
03/03/B5 0 0 -1. 0000 -1. 0000 o.oouoo 0.00000 
03/09/85 0 0 -1.0000 -1.0000 0.00000 o. 70000 

I I 03/ 10165 0 0 -1. 0000 -1.0000 0.00001) o.ooouo 

• I 1 03/16/85 0 0 -1. OOOl' -l. 000(1 0.00000 o.oooov 
1 I 03/17/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
I I 031'3/65 0 < -l. 0000 -1.0000 0.00000 0.00000 " 
I I 03/24185 I I -1.ooou -1. 0000 0.00000 o. 20000 
I I 03130/85 3 0 -1.0001) -1. 0000 0.10000 0.20000 

I 03131/85 0 11 -1.0000 -l. 0000 (1, oooou 0.000\10 
1 04/06/85 ' ' -1. 0000 -1. ooou O.OOOOll 0.20000 • 0 ' 
I 04/07185 ' 2 -1. 0000 -1.0000 0.00000 o. 20000 • 
I 05115/85 2 0 -1.0000 -1.0000 0.30000 o.soooo 
I OS/II.JBS 20 0 -1. 0000 -1. 0000 -1.00000 -1.00000 

I II 02/23185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
I II 03116185 0 0 -1.0000 -1.0000 0.20000 0.20000 
I 11 03/17/85 0 0 -1.0000 -1. 0000 o. 40000 0.50000 • I 12 03/09185 0 0 -1. 0000 o. 3000 0.20000 0.30000 
I 12 03/10/85 0 0 -1.0000 -1.0000 0.20000 0.20000 
I 12 05115185 0 I -1.0000 -1. 0000 0.20000 0.90000 
I 13 02123185 0 0 -1.0000 -1.0000 0.30000 o. 30000 
I n 03/03185 0 0 0.3000 -1.0000 0.30000 o. 300(10 

• I 13 03/09185 0 0 -1.0000 0.5000 0.30000 o. 50000 
13 03110/85 I 0 -1. 0000 -1. 0000 0.30000 0.30000 
13 03116/BS 0 0 -l.0000 -1.0000 0.30000 o. 30000 
13 03/23185 0 0 -1.0000 -1.0000 0.30000 0.30000 

I 13 03/24/65 0 0 -1.0000 -1.0000 0.40000 0.40000 
I 13A 03/ IO/BS 0 0 -1.ooou -1.0000 0.30000 0.30000 
1 13A 03123/85 0 0 -1.0000 -!. 0000 0.30000 0.30000 • 1 13A 03124185 (I 0 -1.0000 -1.0000 0.3000ll 0.30000 
I 14 02123185 15 0 -1. 0000 -1. 0000 1.10000 1.10000 
I 14 03/03165 10 0 I. 2000 -1.0000 I. 20000 1. 20000 

14 03/119185 9 0 -1.0000 -1.0000 1.00000 1. ooouo 
14 03/16165 I(• 0 -1. 0000 -1. ooou I. 00000 0.90000 
14 03/ I 7 /85 9 0 -1.0000 -1. 0000 1.20000 1.20000 • 14 03131/85 14 0 -1.0oOO -1.0000 1.20000 I. 20000 
14 04/0b/85 3 0 -1.0000 -1.0000 !. 20000 1.2oovo 

TABLE LEGEND 

POTHOLE LOCATION - SEE FIGURE J-1 • POTHOLE NU"BER - SEE APPEND!! 0 HAPS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NU"SER OF NU"BER OF DEPTH DEPTH "!Nl"U" nAl!nun 
LOCATION NU"BEP. OF TRAPPED STRANDED Of POTHOLE Of POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED WHEN OBSERVED DUR I NB DURING 

• DISCONNECTED CONNECTED DBSERVAT ION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
H 05/15185 20 0 -1.0000 -1.0000 1.20000 1. 40000 

I 15 02123/85 0 0 -1. 0000 -1. 000(' o. 40000 0.40000 
I 15 03103/85 20 0 0.4000 -l. 0000 0.40000 o. 40000 
I 15 03/09/85 2 0 -1.0000 ·l.0000 0.30000 0. 500VO 

• l 15 03/10185 2 0 ·!. 0000 ·!. 0000 0.30000 o. 40000 
I 15 03/lb/85 I 0 ·!. 0000 -1.0000 0.30000 0.30000 
I 15 03/17/85 J 0 ·I. 0000 ·!. 0000 0.40000 0.40000 
I 15 03131185 17 0 ·1.0000 ·I. 0000 0.40000 0.40000 
I lbA 02/23/85 I 0 -1.0000 ·1.0000 0.10000 0.20000 
I lbA 03109/85 0 0 ·1.0000 0.2000 0.20000 o. 20000 

• I lbA 03/09/85 0 0 ·!. 0000 o. 2000 0.20000 0.20000 
I lbA 03/lb/85 0 0 ·!. 0000 0.2000 0.00000 o. 20000 
I l7 03/03/85 I I 0.7000 ·!. 0000 O.bOOOO o. 70000 
I 17 03109/65 0 3 ·!. 0000 ·!. 0000 O.bOOOO o. 70000 

17 03110/85 , 0 ·1.0000 ·l.0000 0.50000 0,bOOOO • 
17 03131/85 15 0 • l. 0000 • l. 0000 0. bOOOO O.bOOOO 

• 17 05/15185 30 0 ·l.0000 -1.0000 0.30000 o. 90000 
17A 02123/85 0 0 • l.0000 ·l. 0000 0.0000\1 o.ooovo 
I 7A 03/03185 0 I ·l. 0000 • l. 0000 0.00000 0.00000 
HA 03109/85 0 I -1.0000 0.0000 0.00000 o. 00000 
I 7A 03/23185 0 2 -1.0000 ·l. 0000 0.00000 0.00000 
l7A 03/31/B5 (1 0 -1. 0000 ·l.0000 0.00000 o. 00000 

• 17A 04/0b/85 0 0 -1. 0000 ·l. 0000 0.00000 0.20000 
I 178 03/lb/85 0 0 • 1. 0000 ·l. 0000 0.00000 o. 00000 
I 178 03117/85 0 0 ·l.0000 ·l. 0000 0.00000 0.000(•0 
I 17& 04/0b/85 0 0 ·l.0000 -1. 0000 0.00000 0.20000 
I 10 02/23/85 (I 0 -1.0000 -1. 0000 o. 40000 0.40000 
I 18 04/06185 7 0 -1.ouoo ·1.0000 o. 70000 0.70000 

• I 18 04/07/85 7 0 ·l.0000 • l. 00011 0.70000 0.70000 
I 19 031 lb/85 0 0 ·l.0000 ·l. 0000 0.10000 0.10000 
I 19 03/23/85 0 I ·1.0000 ·l. 0000 o. 30000 o. 300(10 
I 19A 03/03/85 0 4 ·l.0000 ·1.0000 0.00000 o. 00000 
I 19A 03/09/05 0 0 ·1.0000 -1. 00~0 0. 00000 0.00000 
I l9A 0~/10/85 I l ·I. 0000 ·I. 0000 O.OOoOO 0.10000 

• I 19A 03/lbl85 0 0 ·1.0000 ·1.0000 0.00000 0.00000 
I 19A 03/17185 0 0 ·1.0000 ·l. 0000 0.10000 0.20000 
I 19A 03123/85 0 I -1.0000 ·1.0000 0.10000 0.10000 
I 19A 03/24185 0 0 -1.0000 ·1.0000 0.30000 o. 40000 
I l9A 031::1105 I I ·l.0000 -1.0000 0. 3or100 o. 30000 
I 19A 04/0b/85 0 0 -1.0000 ·1.0000 0.40000 o.soooo 

• I IA 02/23185 0 0 ·!. 0000 ·l. 0000 0.00000 0.00000 
I IA 03102185 0 0 ·l. 0000 ·1.0000 0.00000 0.10000 
I IA Ol/03185 0 0 ·l.0000 ·1.0000 0.00000 O.OOOllO 
I IA 03/lb/85 0 0 ·l.0000 ·l. 0000 0.00000 0.00000 
I IA 03/17/85 0 2 ·1.0000 ·1.0000 0.00000 0.00000 
I IA Ol/23185 (I 0 ·!. 0000 0.1000 o. 00000 0.10000 

• IA 03/24/85 0 0 ·l.OoOO -1.0000 0.00000 0.00000 
IA 031l0/B5 0 0 ·!. ooco ·l. 0000 o.oooou o. 00000 
IA Ol/ll/85 0 0 ·l.0000 ·1.0000 0.00000 0.00000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NUnBEfi - SEE APPENDIX B ftAPS 
DATE OF OBSERVATION • SEE FIGURE D·2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "lNl"U" ftAll"U" 
lOCAllON NU"BEP. OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DUR!NB DURIN6 

• DlSCDNNECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
1 1A 04106195 0 0 -1.0000 -1.0000 0.00000 0.00000 
1 2 04/06185 0 0 -l. 0000 -l. 0000 0.00000 0.00000 
1 20 02123185 0 0 -1.0000 -!.0000 1.20000 1. 20000 
1 20 03109195 , 0 -1.0000 -l.OOOu 0.20000 o. 400(•0 • 

• 1 20 03/10195 1 0 -!. 0000 o. 400~ 0.20000 0.40000 
1 20 03/lb/95 2 0 -!. 0000 -1.0000 0.10000 0.10000 
1 21 05115195 0 0 -1.0000 -l. 0000 0.30000 0.90000 
1 "' 03102185 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 "' 1 22 03102185 0 0 -1.0000 -1.0000 0.00000 0.00000 
1 22 OS/lb/BS 0 0 -1.0000 -1.0000 -1. 00000 -1.00000 

• 1 23 03102185 0 0 -1.0000 -1. 0000 0.00000 0.00000 
1 23 04/0b/85 0 0 -1.0000 -1. 0000 o.oooou 0.00000 
1 23 04/U7195 0 0 -1.0000 -1.0000 0.00000 0.00000 
1 3 03102185 0 0 -1.0000 0.6000 0.60000 1. ooouo 
1 3 03/03185 2 1 -1.0000 -1.0000 0.20000 0.20000 
1 3 03103/85 2 1 -1.0000 -1.0000 0.20000 o. 20000 

• 1 3 03/23185 0 5 -1. ooou 0.1000 0.00000 0.10000 
1 3 03/24185 1 0 -1.0000 -1.0000 0.30000 o. 40000 
1 3 03/31/85 u 0 -l.0000 -1. 0000 0.00000 0.60000 
1 3 04/0b/95 2 0 -1.0000 -1.0000 0.30000 0.40000 
1 4 02/23185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
1 4 03/02/85 0 0 -1. oo~u -!. 0000 0.00000 0.00000 

• l 4 03103/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
1 4 03/09/85 0 0 -1.0000 -1. 0000 0.00<100 o.ooouo 
1 4 03110/85 0 0 -1.0000 -i.. 00(10 0.00000 0.00000 
1 4 03/lb/85 0 0 -1.ouoo -1. 0000 0.00000 o. 0(1000 
1 4 03/17/85 0 0 -1.0000 -1.000\1 0.00000 o. 00000 
1 4 03124185 0 0 -1.0000 -1.0000 o.oouoo 0.00000 

• 1 4 03130185 0 0 -1.0000 -1.0000 0.00000 0.00000 
l 4 03131 /BS u 0 -1.0000 -1.0000 0.00000 0.00000 
l 4 04/06185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
1 4 04107185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
1 5 02123/95 0 0 -1.0000 -1.0000 0.00000 o. 00000 
1 s 04106185 0 0 -1. 0000 -1. 0000 o.oooou 0.00000 

• 1 b 02123/95 u 0 -1.0000 -1.0000 0.00000 o.ouooo 
l 6 03103185 0 0 -l.OOOU -l.0000 0.00000 o. 000(10 
1 b 03109/85 0 1 -1.0000 0.0000 0.00000 o. 00000 
1 6 03!1bl85 0 0 -1.0000 -1.0000 0.00000 0.00000 

b 03/17/85 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
6 03/24/95 0 0 -1.0000 -1. 0000 0.00000 0.10000 

• 1 6 03130185 0 0 -1.0000 -1.0000 0.00000 0.10000 
1 6 03/31195 0 2 -1. 0000 -1.ouou 0.00000 o. ooouo 
1 6 04106185 0 0 -1.0000 -1. 0000 0.10000 0.20000 
1 6 04/07185 0 0 -1.0000 -l.0000 0.10000 0.20000 
1 6 05115185 0 0 -1.0000 -1.0000 0.00000 o. 60000 
! 7 03/09/85 u 0 -1.0000 -1.0000 0.00000 0.00000 
1 7 03116185 0 0 -1.ouoo -1.0000 0.00000 0.00000 • ! 7 03117185 0 0 -1.0000 -1.0000 o.oouoo o. 00000 
1 7 04106/85 0 0 -l.0(100 -!. 0000 0.00000 0.00000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NU"BER - SEE APPENDIX 8 "APS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
f'OTHGLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEnH "INI"U" Mll"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

DBSERVA TION FRY FRY WHEN OBSERVED WHEN OBSERVED DURING DURIN6 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
I 7A 03/03/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
1 7A 03/lb/85 0 0 -1. 0000 -1.000U 0.00000 o. 00000 
l 7A 03/17/85 0 0 -1.0000 -1.0000 0.00000 0.00(100 
I 7A 03/30/85 u 0 -1.0000 o.ooou 0.00000 o. 00000 

• I 7A 03/31185 0 0 -1.0000 -1.0000 0.00000 0.00000 
l 7A 04/06185 0 0 -1.0000 -1.0000 0.00000 0.00000 
l 7A OH07 /85 0 0 -1.0000 -1. 0000 0.00000 0.00000 
I 8 03/u3/85 0 0 0.3000 -1. 0000 0.30000 o. 30000 
1 8 03/ 16/85 0 0 -1.ouoo -1. 0000 O.OOOOfl 0.10000 
l 8 03117185 l 0 -1.0000 -1. 0000 0.30000 0.30000 

• I 8 03/31/85 0 0 -1. 0000 -1. 0000 o. 30000 o. 30000 
I 8 05/15185 0 0 -1. 0000 -1.0000 0.20000 0.7UOOO 
1 9 03/u9/85 0 0 -1.0000 -1.0000 0.30000 0.300uO 
1 A 02/23/85 0 0 -1.0000 -1. 0000 1.20000 I. 30000 
I B 04/06/85 0 0 -1.0000 -1.0000 0.00000 0.100(10 
1 B 04/07/85 0 0 -1.0000 -1.0000 0.00000 0.10000 

• I c 02/23/85 0 0 -1. 0000 -1. 0000 o. 00000 0.00000 
1 c 04/0b/85 0 0 -1. 0000 -1. 0000 0.00000 o.ooouo 
1 D 03/02185 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
I D 03/16185 u 0 -1.0000 -1. 0000 0.00000 0.00000 
1 D 03117/85 I) 0 -1.0000 -1.0000 0,\10000 o. 00000 
l D 04/06185 0 0 -1.0000 -1.0000 0.00000 o. 00000 

• 1 D 04/07/85 (I 0 -1.0000 -1. 0000 0.00000 0.00000 
2 I 05115/65 13 0 -1.0000 -1. 0000 l.00000 I. 80000 
2 11 02/23/85 5 0 -1.0000 -1.0000 0.20000 o. 20000 
2 11 03/16185 0 0 -1.0000 -1.0000 0.10000 0.10000 
2 11 05/15185 2 0 -1.0000 -1.0000 0.40000 o. 40000 
2 II 05116/85 4 0 -1. 0000 -1.0000 -1.ooouo -1. 000110 
" 12 0212318~· 0 0 -1. 000\l -1. 000\l 0.00000 0.10000 • • 
2 12 03/03/85 0 0 -1. 0000 -1.0000 0.00000 0.40000 
" 12 03/09/85 0 0 -1.0000 0.2000 0.00000 o. 2-00uo ' 
2 12 03/10/85 0 0 -1. 0000 -1. 0000 0.00000 0.20000 
2 12 03/1&/85 0 0 -1.0000 0.5000 0.00000 0.50000 
2 12 03/17185 0 0 -1.0000 -1. 0000 0.10000 o. 30000 

• 2 12 03/23/85 0 0 -1.0000 0.1000 0.00000 0.30000 
2 12 03/24/85 0 0 -1.0000 -1.0000 0.30000 0.40000 
2 12 03/30/85 0 -0 -1.0000 1.1000 0.30000 0.40000 
2 12 03/31/85 0 0 -1.0000 -1. 0000 0.00000 o. 30000 
2 12 04/0b/85 1 0 -1.0000 -1.0000 0.10000 0.40000 
2 12 04107185 3 0 -1.0000 -1.0000 0.20000 o. 300(10 

• 2 12 05/15185 0 0 -1.0000 -1. 0000 0.10000 0.10000 
2 12 05/ 16105 0 0 -1.0000 -1. 0000 -1.00000 -1.00000 
2 12 05/ 16/85 0 0 -1. 0000 -1. 0000 -1.00000 -1. 00000 
2 2 03/03/85 52 0 -1.0000 -1. 0000 1.60000 1.SUOOO 
2 2 03/09/85 43 0 -1.0000 2.7000 l. 40000 1.50000 
2 2 03/10/85 31 0 -1.0000 -1. 0000 1.30000 I. 60000 
2 " 03/lb/85 21 0 -1.0000 I. 7000 1.20000 1.70000 • ' 
2 " 03/17/65 20 0 -1.0000 -1.0000 1.60000 I. 70000 ' 
2 2 03/23/05 4 0 -1.0000 1.5000 1.40000 1. 50000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NU"8ER - SEE APPENDll 8 "APS 
DATE OF OBSE~VATION - SEE FIGURE D-Z 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "!Nl"U" "AXl"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DURING DURING 

• DISCONNECTED CONNECTED DBSERVAT!ON DBSERVAT!ON 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
2 2 03124185 18 0 -1. 0000 0.7000 1.00000 1. 90000 
2 2 03130185 1 0 -1. 0000 2.5000 1.80000 1.90000 
' 2 03131185 82 0 -1.0000 -1.0000 1.50000 1. 60000 ' 
2 2 04106185 73 0 -1.0000 1.8000 1. 70000 1. 90000 
' 2 01107185 42 0 -1. 0000 -1.0000 1.80v00 1. 90000 • ' 
2 2 05115185 35 0 -1.0000 -1.0000 l.60000 1. 60000 
2 2 0~116185 30 0 1.8000 -1. 000(1 -1.00000 -1.00000 
2 3 03/09/ES 4 0 -1. 0000 1. 4000 0.80000 0.70000 
2 3 03110185 47 0 -1.0000 -1.0000 0.80000 1.100(10 
2 3 0311blB5 BO 0 -1.0000 o. 8000 0.60000 o. 80000 

• 2 3 03117185 46 0 -1.0000 -1. 0000 1. 001100 1. 10000 
' 3 03131185 175 0 -1. 0000 -1. 0000 1.00000 1.00000 ' 
2 3 04106185 75 0 -1.0000 1.1000 1.10000 1.10000 
2 3 04107/85 b4 0 -J.0000 -1.0000 1.10000 I. 100(10 
2 3 05/15/85 10V 0 -1. 0000 -1.0000 0.90000 o. 90000 
2 3 05/lb/BS 40 0 1.1000 -1.0000 -1.00000 -1. 00000 
2 4 03/09/85 0 0 l.3000 I. 7000 I. 30000 I. 70000 • 2 ' 03/10/85 0 0 1. 3000 I. 50(10 l.20000 1. 50000 
2 4 031 lblBS 0 0 I .3000 -1.0000 l.70000 1. 30000 
2 4 03/23/85 0 0 l.3000 1. 3000 I. 30000 I. 40000 
7 5 07/23/85 0 0 -1.0000 -1.0000 0.30000 0.50000 
2 5 03/02185 0 0 -1.0000 -1.0000 1.00000 I. 20000 
2 5 0;;103185 ll 0 -l.0000 -1.0000 0.50000 O. b(•OOO • 2 5 03/09/85 0 0 -J.0000 -1. 0000 0.30000 I. 20000 
2 5 03110/85 0 0 -J. 0000 -1. 0000 0.20000 o. 600(10 
2 5 03/10/BS 0 0 -1.0000 -1.0000 0.20000 o. 60000 
2 5 03/lb/85 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
2 5 03/17/85 0 0 -J. 0000 -1. 0000 0.60000 0.70000 

• 2 5 03123/85 0 0 -1.0000 -1.0000 0.30000 0.90000 
2 5 03124/85 0 0 -1.ouoo -1. 0000 0.60000 0.80000 
2 5 03/30185 0 0 -1. 0000 -1.0000 0.10000 0.70000 
2 5 03/31 /85 0 0 -J.0000 -1.0000 0.40000 0. 5VOOO 
2 5 04/0b/85 0 0 -1. 0000 -1. 0000 0.60000 o. 70000 
2 5 04/07185 0 0 -1. 0000 -1. 0000 0.60000 o. 70000 
2 5 05115185 7 0 -J. 0000 -1. 0000 0.40000 0.400UO • 2 5 05/15185 7 0 -1. 0000 -1. 0000 0.40000 0.700(10 
2 5 05/lb/85 13 2 -1.0000 -1.0000 -l .00000 -t. 00000 
2 A 03/09/65 0 0 -1. 0000 0.2000 0.10000 o. 20000 
2 A 03/10/85 0 0 -J. 0000 0.3000 0.10000 o. 300(10 
2 A 03/lb/85 I 1 -1. 0000 0.1000 o.oooov O. IOOVO 
2 ~ 03/73/85 0 0 -I. 0000 0.2000 0.10000 0.20000 • 2 A 05115185 0 0 -J. 0000 -1. 0000 0.10000 0.10000 
2 B 05115/85 1 0 -1. 0000 -J.0000 0.20000 0.20000 
2 c 02/23/85 0 0 -J. 0000 -t. 0000 0.60000 o. 70000 
2 t 03/lb/85 0 0 -1.0000 -1.0000 0.40000 o. 40000 
2 c 05115/85 0 0 -1.0000 -1.0000 0. 70000 0.70000 
2 F 03/09/85 0 0 0.7000 1. 2000 0.60000 0.00000 • 2 F 03/10/85 ll 0 0.6000 0.8000 0.50000 0.80000 
2 F 03/lb/85 0 0 0,6000 -1. 0000 o. 40000 O.bOOOO 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE I-! 
POTHOLE NU"BER - SEE APPENDIX B "~PS 
DATE OF OBSERVATION - SEE FIGURE 0-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "!Nl"U" "All"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRI FRY NHEN OBSERVED NHEN OBSERVED OURJN6 DURJN6 

• DISCONNECTED CONNECTED OBSERVATJON OBSERVATJON 
-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

2 6 02123185 0 0 1.1000 -1.0000 1.10000 I. 50000 
2 H 02123/85 0 0 -1.0000 -1.0000 0.70000 o. 70000 
2 H 03131185 0 0 -1.0C•OO -!. 0000 o. 70000 0,80000 
2 l 03/16185 35 0 -1. 0000 -1. 0000 1.10000 1.10000 

• 2 J 05115/85 17 0 -1.0000 -1.0000 o. 90000 o. 90000 
2 N 03109185 0 0 -1. 0000 -!. 0000 0.00000 0.00000 
2 N 03/INS5 0 0 -1.0000 -!. 0000 0.00000 0.00000 
2 N 03110185 0 0 -1. 0000 -1.0000 0.00000 o. 00000 
2 " 03117185 0 0 -1. 0000 -!. 0000 0.00000 o. 00000 
0 N 01/Ub/85 0 0 -!. ooou -1.0000 0.00000 o. 00000 • 

• 2 N 01107185 0 0 -1.0000 -1.0000 o. 00000 o. 00000 
2 N 051 !b/85 0 0 -1.0000 -1.0000 -1.00llOO -1. 0-0000 
3 10 05116165 0 0 -1. 0000 -!. 0000 -1. 00\100 -1.00000 
3 11 03/09185 0 0 -!. 0000 1.2\100 1.00000 I. 20000 
• 11 05116/85 I 0 -!. 0\100 -1. 0000 -1.ovoou -1. 0000\1 J 

• I IB 02/23/B5 2 0 -!. 0000 -!. 0000 0.30000 o. 30000 J 

• :; llB 03109185 0 0 -1.0000 O.bOOO 0.30000 o. 00000 
3 1 !B 05116/85 30 0 -1. ooou -1. 0(•0\1 -1.00\100 -1. 00000 
3 12 02123185 0 0 -1.0000 -1.ouoo 0.00000 o. ouooo 
• 12 03102/85 0 0 -1.0000 -1. 0000 0.20000 O. 2\JOUO J 

3 12 03/09185 0 0 -1. 0000 -!. 0000 0.00000 0.00000 
3 12 051 lbl85 0 0 -1.0000 -!. 0000 -1. oouoo -1. 00000 
• 15 02123185 0 0 -!. 0000 -1. 0000 0.00000 0.00000 • J 

3 5 02123185 0 0 -!. 0000 -1. 0000 0.90\100 0.90000 
3 5 03102185 0 0 -1.0000 -1.000U I. 30000 I. 300UO 
3 5 03109/B~· 0 0 -!. 0000 -!. ooou o. 8000\1 1.20000 
3 s 03/23/8~· 0 0 -1.0000 -1.0000 o. •oooo I. 00000 
3 5 05/!b/85 0 0 -1.0000 -1.0000 -1.00000 -1. ooouo 
• b 02123185 0 0 -1. 0000 -1. 0000 3.0ooou 3.000\10 • J 

3 7 02123185 0 0 -1.0000 -1.0000 1.1ooou 1.10000 
3 7 03109185 0 0 -1. 0000 -1. 0000 1.00000 I. 00000 
3 7 051 lbl8S 0 0 -!. 0000 -1. 0000 -1.00000 -!. 00000 
3 B 02123/85 0 0 -1.0000 -1.0000 0.00000 0. 000(10 
3 8 0::102105 0 0 -1.0000 -1. 0000 0.00000 o. 00000 

• 3 B 03109185 0 0 -1.0000 -1.0000 0.00000 0.20000 
3 B 05/lb/85 0 0 -!. 0\100 -!. 0000 -1.00000 -!. 00000 
3 9 05/lbl85 0 0 -1. 0000 -1. 0000 -1.00000 -1. 00000 
4 I 03130/65 0 0 -1.0000 -1.ooou 1.IOolOO 0.90000 
4 I Ollll/85 0 0 -1. 0000 -!. 0000 0.90000 o. ~00(10 
I I 05115185 0 0 -!. 000\1 -!. 0000 0.80000 O. 800tl0 

• I 10 03110185 0 0 -l. 0(100 -1. 01)00 0.00000 o. 2•J000 
I 10 0111010s (I 0 -]. 0\100 -1.0000 0.00000 o. 00000 
4 10 03117185 0 0 -1.0000 -1. 0000 0.10000 0.10000 
4 10 03123185 0 0 -1.0000 -!. 0000 0.20000 0.00000 
4 10 03121185 0 0 -1.0000 -1.0000 0.10000 0.20000 
4 10 Ol/30185 0 0 -!. 0000 -1.0000 0.10000 o. 5r1000 
I 10 03/ll/85 0 0 -1. 0000 -1. 0000 0.10000 o. 30000 • I 10 01106185 0 0 -1.0000 -!. 0000 0.20000 1.10000 
I 10 01/07165 0 0 -1. 0000 -1. 0000 0.20000 o. 20000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE l-l 
POTHOLE NU"BER - SEE APPENDIX B "APS 
DATE OF OBSERVATION - SEE FIGURE 0-2 



• 
POTHOLE POTHOLE DATE NUllBER OF NU~BER OF DEPTH DEPTH "INI"U" Mll"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OB SERVA Tl ON FRY FRV MHEN OBSERVED MHEN OBSERVED OUR!No DURIN6 

• D!SCONNELTED CONNECTED OBSERVA Tl ON OBSERVAT!ON 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
4 10 05/15/85 0 0 -1.0(100 -1.0000 0.10000 o. 200(10 
4 1l 03/02195 10 0 -1. 0000 1. 2000 1.wooo 1. 200(•0 
4 1l 03/03/B5 0 0 -1.0000 -1. 0000 0.20000 o. 30000 
4 1l 03/10/85 0 0 -1. 0(•00 -1. 0000 o.qoooo 1.20000 

• - 4 1l 03/ lb/85 0 0 -1.0000 -J.0000 0.60000 o. 80000 
4 J 1 03117/85 0 0 -1.0000 -1.0000 1.00000 1.10000 
4 1l 03/23/85 " 0 -1. 0000 -J.0000 J.10000 1. 'oouo 
4 II 03/24/85 0 0 -1. 0000 -J.0000 J.20000 J, 2oouo 
4 II 03/30/65 0 0 -1.0000 1. 2000 1. JOOOO 1. 20000 
4 JI 03131185 0 0 -1.0000 -1. 0000 1. 20000 J.ooouo 

• 4 1l 04/0b/85 ll 0 -1. 0000 -1.0000 1.2ovoo 1. 00000 
4 1 l 04/U7 /B5 0 0 -1. 0000 -1.0000 J .20000 1. JOOUO 
4 II 05/JS/B5 b 0 -1.0000 -1. 0000 0.90000 1.00•)00 
4 1 JB 03/10/85 4 J -1.0000 -1. 0000 0.20000 o. 50000 
4 llB 03/Jb/65 0 JO -1.0000 -1.0000 O. JOOOO o. 20000 
4 llB OJ117/B5 0 0 -1.0000 -1.0000 0.40000 0.4UOOO 

• 4 11 B 03/23/BS 0 -1. ooou -1. 0000 o.soooo 0.40000 
4 JlB 03/24/65 4 0 -1. 0\100 -1.0000 0.50000 0. 500(!0 
4 1 J B 03/30/85 B -1.0000 o. &000 O.bOOOO O. bOOOO 
4 llB 03/3J/BS lb 0 -1.ouoo -1. 0000 0.70000 o. 50000 
4 I 1B 04/0b/85 25 0 -1. ouoo -1.0000 0.70000 o. 70000 
4 J 18 04/07185 25 0 -1. 0\•00 -1.0000 o.50000 0.50000 

• 4 118 05/15/BS 25 0 -1.0000 -1. 0000 0.50000 O.bOOOO 
4 12 03/02/BS 0 0 -1. 0000 -1.0000 0.00000 o. 00000 
4 12 03/03185 0 0 -1.0000 -1. 0000 0.00000 0. OU0\10 
4 J2 03/03/85 0 0 -1. 0000 -1. 0000 o.uooou o. 00000 
4 J2 03/10/85 u 0 -1. ooou -J.0000 0.00000 0. 000110 
4 12 03/ lb/BS 0 0 -1.0000 -1.0000 0.00000 o. 00000 

• 4 12 03/l 7 /BS (1 0 -1. 0000 -1.0000 0.00000 0.00000 
4 12 03/2!/BS 0 0 -1. 0000 -1.0000 0.00000 0.00000 
4 12 03124/BS 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
4 J2 03/30/85 0 0 -1. 0000 -1. 0000 o.oouoo 0.20000 
4 12 03/3J/6S 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
4 12 04/0b/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 

• 4 12 04/07165 0 0 -1. 0000 -1. OOOi• 0.00000 c.00000 
4 12 05/15185 0 0 -1. 0000 -1.0000 o.oooou o. 00000 
4 1:; 03/02/85 0 0 -1.0000 -J.ooou o.oooou o. 00000 
4 13 03/30185 0 0 -1. 0000 -1. ouo~ o.oooou o. 21)000 
4 13 03131/BS 0 0 -J.OO~u -J.0000 0.00000 0.00000 
4 J3 04/Ub/85 IJ 0 -1.0000 -1. nooo 0.00000 o. oooov 

• 4 13 04N7 /B5 0 0 -1.0000 -1. 0000 0.00000 o.ouono 
4 13A 03/02/85 0 0 -1.0000 -1. 0000 o. 30(•00 J, bOOOO 
4 !3A 03/03185 0 0 -1.00M -1. 0000 o. 00000 o. ooouo 
4 13A 04106/05 0 0 -1.0000 -1. 0000 0.00000 0.000()0 
4 llA 04/07/05 0 0 -1.ouoo -1.0000 0.00000 0. OOOi1u 
4 14 03/02/B~ fl 0 -1.0000 -1. <)(1(1(1 (1.00000 o.ooouo 

• 4 14 03103/85 0 0 -1. 0000 -J.0000 0.00000 o. 00000 
4 J4 04/0b/05 0 0 -1.ouoo -1.0000 0.00000 0.00000 
4 14 04/0b/05 0 0 -1.0000 -J.0000 0.00000 o. 00000 

TABLE LESEND 

• POTHOLE LOCATION - SEE F!SURE 1-1 
POTHOLE NUMBER - SEE APPENDIX B "APS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE O!TE NU"BER OF NU"BER OF DEPTH DEPTH "!N!"U" "All"U" 
LOCAT!ON NU"EER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVA Tl ON FRY FR! WHEN OBSERVED WHEN OBSERVED DURJN6 DURIN6 

• DISCONNECTED CONNEL TED OBSERVATION OBSERVA Tl ON 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
4 14 04101185 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
4 15 03/03/85 0 0 -1.0000 -1. 0000 0.00000 0.00000 
4 16 03/02/B5 0 0 -1.cooo -1.0000 0.00000 0.00000 
4 16 03103185 0 0 -1. 0000 -1.0000 0.00000 o. 00000 

• . 4 17 03102165 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
4 17 03/03/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
4 5 03102185 0 0 -1.0000 -1.0000 1.30000 1. 30000 
4 5 03103185 0 0 -1.0000 -1. 0000 1.00000 1. 20000 
4 5 03110/85 0 0 -1. 0000 -1.0000 0.80000 I. 00000 
4 5 031101e5 0 0 -1.0000 -1.0000 0.60000 o. 70000 
4 5 03/17/85 0 0 -1.0000 -1.0000 o. 90000 1.000M • 4 5 03/17185 0 0 -1. 000•.I -1. 0000 o. 90000 J. 00000 
4 5 03124/85 0 0 -1.0(100 -1.0000 I. 80000 1.00000 
4 5 0~130/85 0 0 -1. 0000 -1. 0000 1.20000 1. 40000 
4 • 03/31/85 0 0 -1. 0000 -1. 0000 1.10000 o. 90000 " 4 5 05115185 0 0 -1.0000 -1. 0000 0.90000 0.90000 
4 7 03/02/85 0 0 -1. 0000 -1. 0000 1.50000 1. 5oor10 • 4 7 0310:1/85 0 0 -l.0\•00 -1.0000 1.20000 I. 30000 
4 7 03/ I0/85 0 0 -1.0000 -1. 0000 1.00000 I. 50000 
4 7 03/lb/85 0 0 -1. 0000 -1.0000 0.80000 1.10000 
4 7 03/lb/B~ 0 0 -1.0000 -1.0000 o. 80000 1.10000 
4 7 03117185 0 0 -1. 0000 -J.0000 1.20000 J. 20000 
4 7 03/23185 0 0 -1. 0000 -J. 0000 1.10000 I. 300(10 • 4 7 03/24185 0 0 -1. 0000 -!. 0000 1.40000 I. :oooo 
4 7 03130185 0 0 -1. 0001) -!. 0000 I. 40000 I. bOOOO 
4 7 03/31/85 0 0 -1. 0000 -1. 0000 1.20000 l. IW10 
4 7 04106/65 0 0 -1.0000 -1. 0000 1.30000 J. 20000 
4 7 04107 /85 0 0 -1.0000 -1. 0000 1.30000 I. 30000 
4 7 05115185 2 0 -1. 0000 -1. 0000 1.10000 I. 70000 • 4 8 03102/85 0 0 -1.0000 -1. 0-000 o. 00000 O. OOON1 
4 8 03/03/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
4 8 03/03/85 u 0 -1. 0000 -1. 000<1 0.001100 0.00000 
4 8 03/10/65 0 0 -1. 0000 -1.0000 0.00000 O.OOvOO 
4 8 03116185 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
4 B 03117 /85 0 0 -1.0000 -1.0000 0.00000 0.00000 • 4 8 03/23/85 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
4 B 03/24195 0 0 -1.0000 -1. 0000 0.000011 o. 0\1000 
4 8 03130185 0 0 -1. OllOO -1.oovo 0.00000 0.20000 
4 B 03131/95 0 0 -1.000U -1. 0000 0.00000 0.00000 
4 B 04/\16/85 0 0 -1. O(IOo -1.0000 (1.00000 0.00000 
4 B Ol/fl7/85 0 0 -1. Ol•OO -1.0000 0.00000 0. 00000 • 4 8 05115/95 ll 0 -1.0000 -1. ooou 0. CIOliOQ O. OOOl•O 
4 9 03/03185 0 0 -1.0000 -1.0000 0.10000 o. 30000 
4 9 04/07/85 (I 0 -1.0000 -1.0000 0.30000 o. 20000 
4 9 05/15/85 0 0 -1.000•J -1.0000 0.00000 0.00000 
4 c 03102/85 0 0 -1.0000 -1. 0000 3.00000 3. 00000 
5 I 021n10s 0 0 -1.0000 -1. 0000 2.30000 2.40000 • 5 I 03/02/65 0 0 -1.0000 -1.0000 2.70000 2.80000 
5 I 03103/85 7 0 -1.0000 -1.0000 I. 00000 I. 70000 

TABLE LESEND 

POTHOLE LOCATION - SEE FIGURE 1-1 • POTHOLE NU"BEP. - SEE APPEND!! B "APS 
DATE OF OBSER'IATIOH - SEE FIGURE D-~ 



• 
POTHOLE POTHOLE DHE NU"BER OF NU"6ER OF DEnH DEPTH ftlNiftUft ftAl!ftUft 
LOCAT!ON NU"SER OF TRAPPED STRANDED DF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OiSERVED MHEN OiSERVED DURING DURING 

• DISCONNECTED CONNECTED DBSERVAT ION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
5 03109185 9 0 -I. 0000 -1. 0000 I. 50000 I. BOOOO 
5 03110185 lb 0 -1. 0000 -1. 0000 1.40000 I. 50000 
5 03/lb/85 15 0 -1. 0000 -1.0000 1.10000 1. 40000 
5 1 03117185 11 0 -1.0000 -1.0000 t.50000 I. bOOOO 

• 5 1 03123/85 10 0 -1. 0000 -1. 0000 1.40000 !. 40000 
5 1 0:124105 1 0 -1.0000 -1.0000 1.90000 1. 90000 
5 I 03/30185 B 0 -1.0000 -1.0000 1.70000 I. 80000 
• 1 03/31/85 7 0 -1.0000 -1. 0000 I. 70000 1. 70000 J 

5 1 01/0b/65 33 0 -1.0000 -1.0000 1.bOOOO 1. bOOOO 
5 1 01107185 17 0 -1.0000 -1.0000 1.bOOOO 1. bOOOO 

• 5 1 05115/85 70 0 -1.0000 -1.0000 1.10000 1.40UOO 
5 I 05/ib/85 0 0 -I. 0000 -1. 0000 -1.00000 -1.00000 
5 10 0j/u3/B5 0 0 1.0000 -1.0000 1.00000 1. 00000 
5 10 03/09/85 0 0 -1. 0000 1.0000 0.40000 1.0(1000 
5 JO 03110185 0 0 -1. 0000 -1. 0000 0.50000 1.20000 
s 10 03/16185 0 0 -1. 0000 1.100u 1.10000 1. 10000 

• 5 10 03/ll/85 0 0 -1.0000 -1. OOOll 1.10000 1. 20000 
s 10 03123185 0 0 -1. 0000 -1.0000 0.70000 0, 7U0(1Q 
s 10 0511518~ 0 0 0.9000 -1. 0000 o. 90000 0.90000 
s 11 03109185 0 0 -1. 0000 -1.0000 0.0000\l 0.00000 
s 11 03/10185 0 0 -1. 0000 -1. 0000 0.00000 1. 20000 
5 11 03/lbl85 0 0 -1. 0000 0.2000 0.00000 o. 200(10 

• 5 11 Qj/17185 0 0 -1. 0000 -J.0000 0.00000 o.ouooo 
5 11 031301~5 0 0 -1.0000 -1. 0000 o.1ooou 0.10000 
s JI O:i/31185 0 0 -1.0000 -1. 0000 0.00000 o. 000\10 
5 11 04106185 I 0 -1.0000 -!. 0000 0.1000(1 0.10000 
s 11 05115/85 0 0 -1. 0(•00 -1. 0000 0.00000 0.00000 
5 1~ 02/23185 I 0 -1. 0(100 -1.0000 0.80000 o. B\1000 

• 5 12 03102/BS 0 0 -1. 0000 -1.0UOO 0.30000 0.30000 
s 12 o310:1ss 18 0 -1.0000 -1. 0000 0.90000 1. 00000 
s 12 03109/85 40 0 -1.0000 1.6000 o. 70000 1. bOOOO 
5 " 03/ IC•IBS 52 0 -1.0000 -1.0000 o. 70000 1.10000 
5 12 03/lb/85 32 0 -1.0000 -1. 0000 O.bOOOO 1.10000 
5 12 03117185 23 0 -1.ouoo -1. 0000 1.00(•00 1.00000 

• s 12 03/23/85 1 0 -1.0000 -1.0000 0.80000 o. 80000 
s 12 03121185 17 0 -1. 0000 -1. 0000 1.10000 1.10000 
5 12 03130185 3 0 -1.0000 1. 4000 1.00000 1. 40000 
s 12 03/31/85 0 0 -1.0000 -1.0000 0.80000 o. 80000 
s 12 04/0b/BS 19 0 -1.0000 -1. 000\1 1.00000 1. 00000 
5 12 04/07185 54 0 -1. 00~0 -1.0000 1.00000 1. 00000 

• 5 12 05115185 58 0 -1.0'J00 -1. 0000 0.80000 I. 300(10 
5 12 OSI lb/BS 7 0 -1. 0000 -1. 0000 -1.oooou -1.00000 
s 13 Qj/02/BS 0 0 -1.0000 -1.0000 0.00000 0.00000 
5 13 03/03185 0 0 -I. 0000 -1.0000 0.00000 o. 00000 
5 13 03109/85 0 0 -1.0000 o. 200(• 0.00000 0.20000 
5 13 03110/85 0 0 -1.0000 -1.0000 0.00000 0.00000 

• 5 13 03/lblBS 0 0 -1.0000 -1. 0000 0.00000 O.Of•Ouo 
5 13 03117185 0 0 -1.000U -1.0000 0.00000 o. 00000 
s I:\ 03123/85 0 0 -1. 0000 -1. 0000 0.00000 0.000(10 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE l-1 
POTHOLE NU"BER - SEE APPENDIX B "AFS 
DATE OF OBSERVATION - SEE Fl6URE D-2 



• 
POTHOLE POTHOLE DATE NU"EER OF NU"BER OF DEPTH DEPTH "INl"U" Mll"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED MHEN DBSERYED DURING DURING 

• DISCONNECTED CONNECTED OB SERVA Tl ON OBSERVATION 
-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

s 13 03/24/85 0 0 -1.0000 -I. 0000 0.00000 0.000\10 
5 13 03130/85 0 I -1.0000 0.1000 o. 00000 0.00000 
5 13 03/31/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
5 13 04/0b/85 2 4 -1.ovov -1.0000 o.oouoo 0.00000 

• 5 13 04/07/85 0 0 -1.0000 -1. 0000 0.0()000 0.00000 
s 14 02123/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
5 14 03102/85 0 0 -1.0000 -1. 0000 0.4000(1 O.bOOuO 
5 14 Ol/03185 0 0 -J. 0000 -1. 000(1 0.00000 0.00000 
5 14 03/U~ /85 0 0 -1.0000 -1.0000 0.00000 0.70000 
5 14 03/10/65 0 0 -1.ouoo -1. 0000 0.00000 0.00000 

• 5 14 03/lb/65 0 0 -1.0000 -1.0000 0.00000 0.00000 
5 14 03117185 0 0 -1.0000 -J. 0000 0.00000 0.00000 
5 14 03123185 0 0 -1. ooou -1. 0000 0.00000 0.0000() 
5 14 03/24/8S 0 0 -1.0000 -1.0000 0.10000 0.100\10 
5 14 03130/65 1 0 -!. 0000 -1. ouoo 0.10000 o. 7000(• 
s 14 03nl/B5 0 0 -1.0000 -1.0000 0.00000 0.00000 

• s 14 04/0o/£5 13 0 -1.0000 -1. 0000 0.10000 0.10000 
5 14 04/"17/85 7 0 -1. 0000 -1.0000 0.20000 0.20000 
s 14 051 lb/05 0 0 -1.0000 -J.0000 -1.00000 -!. 00000 
5 IS 03102/85 0 0 -1.ooou -1. 0000 o. 30000 0.40000 
5 15 03102195 0 0 -1.0000 -!. 0000 0.60000 I. bOOOO 
5 15 03/03/BS 0 0 -!. 0000 -1. 0000 !. 0000\1 1. 20000 

• s IS 03/09/BS I 0 -1.0000 -1.00011 0.8000'1 I. 5UOOO 
s IS 03110/65 0 0 -1.0000 -1.000U 0.70000 !. 00000 
s IS 03/lb/BS 0 0 -t. 0000 -!. 0000 O.bOOOO 0.80000 
s IS Oll 17 /8S 1 0 -1. 0000 -1.0000 l.00000 1.100110 
5 IS 03/23185 0 0 -1.0000 -]. 000(, o. 80<100 0.80000 
5 IS 03/24/85 u 0 -!. 0000 -!. ouoo 1.30000 !. 40000 

• 5 IS 03130/85 0 0 -1.ooou -1.0000 I. 20000 l. bW·O 
5 IS 03/31/85 0 0 -1. 0000 -1. 0000 1.00000 1. ouooo 
s IS 04/0b/85 0 0 -1. 0000 -!. 0000 1.10000 1.10000 
s IS 04/07105 30 0 -1.0000 -!. 0000 1.10000 1.10000 
5 15 OS/lb/65 IOV 0 -1. 0000 -1. 000\1 -1.00000 -l.00000 
5 lb 03102/BS 0 0 -1.0000 -1.0000 o. 30(100 o. 400\10 

• 5 lb OJ/03185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
s 17 021~3/85 0 0 -J. 0000 -1.0(100 0.10000 o. 20000 
5 17 0:.102105 0 0 0. 3000 -1.0000 0.30000 o. 30000 
5 17 03/1)3/85 0 0 -1. ooc10 -1. 0000 0.20000 0.30000 
s 17 03109/05 0 -1.0000 -1.0000 0.20000 0.30000 
s 17 03/10/85 u 0 -1.0000 -1.0UOO 0.10000 0.20000 

• 5 17 031 lb/85 0 0 -1. 0000 -1.0000 0.00000 0.000\10 
5 17 03/17/85 0 0 -1.0000 -!. 0000 0.10000 0.10000 
s 17 03123i85 0 0 -1.0000 -1. 0000 0.10000 0.10000 
5 17 Ol/31/65 5 0 -1.0000 -1.0000 0.20000 0.20000 
5 17 04/0b/BS (I 0 -J. 0000 -1. 0000 0.20000 0.20000 
5 17 04/07185 0 0 -1.0000 -!. 0000 0.10000 0.10000 

• 5 17 05/lb/85 0 0 -1. 000\1 -1.0000 -1.00000 -1.00000 
5 18 03102185 0 0 -1. 0000 -!. 0000 0.00000 0.00000 
5 IB 03/23185 0 0 -1.0000 -1.0000 0.00000 0.00000 

TABLE LEBEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NUMBER - SEE APPENDIX B MAPS 
DATE OF OBSERVATION - SEE F16URE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "INI"UM Mll"UM 
LOCATION NUMBER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY WHEN OBSERVED WHEN OBSERVED DURIN6 DURING 

• DISCONNECTED CONNECTED OBSER~ATION 00SERYAT ION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
5 18 03/24/BS 0 0 -t.0000 -t.0000 0.00000 0.00000 
5 19 03102/BS 0 0 -t.0000 -t. 0000 0.00'J00 0.00000 
5 19 03/02/BS 0 0 -1.0000 -1. 0000 0.60000 t. 60000 
s 19 03/03/BS 0 0 -1. 0000 -1. 0000 0.00000 0.00000 

• s 19 04/o6/B5 0 0 -1.0000 -1.0000 0.00000 o. 00000 
5 19 04107/BS 0 0 -1.0000 -1.0000 0.00000 0.10000 
5 " 02/23/85 0 0 -1.0000 -1.0000 I. 50000 l. 60000 L 

5 2 03/o2/B5 0 0 -1.0000 -I.0000 l. 70000 I. BOOOO 
s ' OJ/03/BS s 0 -1.0000 -1.0000 1. 50000 l. BOOOO ' 
5 ' 03109185 14 0 -1. 000(1 -1. 0000 l. 50000 l. 70000 ' • 5 ' 03110/85 8 0 -1.0000 -1.0000 l.30000 l. 70000 ' 
5 ' 03/161B5 17 0 -1.0000 -1.0000 l.00000 I. 20000 ' 
5 2 03117 /BS 0 0 -1. 0000 -1. 0000 1.30000 1.40000 
s 2 03/2:/85 8 0 -1.ouoo -1.0000 l.30000 1. 30000 
5 2 03124185 l 0 -1.0000 -1.0000 l. oOUOO 1. 70000 
5 2 03130185 • 0 -1.ooou -1. 0000 l.60000 I. 60000 

• s 2 03131185 9 0 -1.0000 -1.0000 1.50000 l. 50000 
5 ' 04106/BS 14 0 -1.0000 1.40000 l. 40000 ' -1.0UOO 
5 2 04/U7/BS 9 0 -l.0000 -1.0001) l.40000 l. 40000 
5 2 05115/BS BO 0 -1.0000 -!. 0000 1.30000 l. 30000 
5 2 OS/lb/BS !S 0 -l.0000 -1. 0000 -1.00000 -1. 00000 
5 ' 02/13185 0 0 -1. 0000 -1. 0000 0.80000 0.90000 • 

• 5 3 03102185 0 0 -1. 0000 -1. 0000 1.10000 1.100(10 
s 3 03103/85 0 0 -1. 0000 -1. 0000 0.90000 1.10000 
5 3 03109185 0 0 -1.0000 -1.0000 O.BOOOO t. 00000 
5 3 03110185 0 0 -t.0000 -1.0000 0.60000 l. ououo 
5 3 03116185 0 0 -t.0000 -1. 0000 0,40000 0.60000 
5 3 03/171B5 0 0 -1.0000 -l. 0000 0.70000 o. 80000 

• 5 3 03123/BS 0 0 -1.0000 -1. 0000 o. 70000 0.70000 
5 3 03124185 0 0 -1. 0000 -1. 0000 l.10000 1.10000 
5 3 03130/BS 0 0 -1.0000 -t. 0000 0.90000 l. 00000 
5 3 03131185 0 0 -l.0000 -1.0000 0.90000 o. 90000 
5 3 04106/BS 0 0 -l.0000 -1.0000 0.80000 0.80000 
s 3 04107/85 0 0 -!. 0000 -l.0000 0.80000 o. 60000 

• 5 3 05/15185 2 0 -1. 0000 -1. 0000 0.7000(1 o. 70000 
5 3 OSI WBS 0 0 -1. 0000 -1. 0001! -l.00000 -1.00000 
5 4 02123/BS 0 0 -1.0000 -1. 0000 0,40000 o.50000 
s 4 03/02185 0 0 -1.0000 -1.0000 0.80000 0.80000 
5 4 03103/BS 0 0 -1.0000 -!. 0000 o.soooo 0.70000 
5 4 03/09/BS 0 0 -1.0000 -1.0000 0.40000 o. 50000 

• 5 4 03110/BS I 0 -1. 0000 -1. 0000 0.30000 o. 500(10 
5 4 03116185 0 0 -1.0000 -1.0000 0.20000 0.40000 
5 4 03117185 0 0 -1. 0000 -1. 0000 0.50000 o. 00000 
5 4 03123/85 0 0 -1.0000 -!. OQOO 0.40000 o. 40000 
5 4 03124185 0 0 -l.0000 -1.0000 0.70000 0.70000 
5 4 03/30/B5 0 0 -1.0000 -1. 0000 U.60000 0.70000 

• 5 4 03/31185 0 0 -1.0000 -1.000() o.soooo 0.50000 
5 4 04106/BS 0 0 -1.ooou -1. 0000 0.60000 0. bOOOO 
5 4 04107/65 0 0 -l.0000 -1.0000 0.60000 0.60000 

TABLE LE6ENO 

• POTHOLE LOCATION - SEE Fl6UP.E 1-1 
POTHOLE NUHBER - SEE APPENOll B MPS 
DATE OF OBSERVATION - SEE FI6URE 0-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER Of DEPTH DEPTH "!Nl"U" "AXl"U" 
lOCATI~ NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED WHEN OBSERVED DURING DURING 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 
-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

5 4 05/15185 0 I -1. 0000 -1.~00 0.60\100 0.60000 
5 4 O'.il 16185 I 0 -1. 0000 -1.0000 -1.00000 -1. 0(1000 
5 5 03/02185 0 0 -1.0000 -1. 0000 1.80000 I. 80000 
5 5 03/03165 2 0 -1.0000 -1. 0000 1.40000 I. 60000 

• 5 5 03109/85 6 0 -1.0000 -1. OoOO 1.30000 I. 40000 
5 ~ 03/10185 5 0 -1. 0000 -1.0000 1.30000 1.50000 
5 5 03/16/85 3 0 -1. 0000 -1. 0000 1.10000 1. 20000 
5 5 03/17185 3 0 -1.0000 -1.0000 1.40000 I. 40000 
5 5 03/23/BS ;; 0 -1.0000 -1. 0000 1.20000 I. 20000 
5 5 03/24185 2 0 -1. 000(1 -1.0000 1.60000 I. I 0000 

• 5 5 03/30/85 I 0 -1.0000 -1. 0000 1.50000 I. 80000 
5 • 03/Jl/85 2 0 -1.0000 -1. 0000 1.40000 I. 40000 , 
5 5 04/0~/85 3 0 -1.0000 -1. 0000 1.50000 I. 500UO 
5 5 04/07165 3 0 -1.0000 -1. 0000 I. 50000 I. 50000 
5 5 05/15/65 2 0 -1.0000 -1. 0000 1.60000 1.600(10 
5 s 05/16185 6 0 -1. 0000 -1.0000 -1.00000 -1. 00000 

• 5 6 02/2:1/85 0 0 -1.0000 -1.0000 0.40000 o. 50000 
5 6 03/02185 0 0 -1.0000 -1. 0000 0.90000 0.90000 
5 6 03/03/85 0 0 -1.00~0 -1.0000 0.50000 o. 70000 
5 6 03/09185 1 0 -1.0000 -1. 0000 o. 40000 0.90000 
5 6 03/10/85 0 0 -1.0000 -1.0000 o. 40000 o. 50000 
5 6 03/16185 ll 0 -1.0000 -t. 0000 o. 20000 0.30000 

• 5 6 03117185 0 0 -1. ouoo - t. 0000 o.soooo 0.60000 
5 6 03/23185 0 0 -1.0000 -1. 0000 0.30(100 0.30000 
5 6 03/24185 0 0 -1. 0000 -1. 0000 o. 70000 o. 80000 
s 6 03130/85 (I 0 -1.0000 -1.0000 0.60000 o. 80000 
s 6 03/31185 0 0 -1.ouoo -1. 0000 0.50000 0.50000 
s 6 04106/85 0 0 -1. 0000 -1.0000 0.60000 o. 60000 

• 5 6 04/07/85 0 0 -1.0000 -1.0000 o. 60000 0.60000 
5 6 05115185 6 0 -1.0000 -1. 0000 0.70000 I. 60000 
5 6 05/16/85 2 0 -1.0000 -1.0000 -1.00000 -1. 00000 
s 7 03116/85 0 0 -1. 0000 -1. 0000 0.90000 0.90000 
5 7 03/30/85 0 0 -1.0000 -1.0000 1.30000 I. 70000 
5 7 Ol/31/85 0 0 -1.0000 -1.0000 1.10000 1.100\10 

• 5 7 05/15/85 30 0 -1.0000 -1. ooou 1.40000 1.40000 
s 8 03116185 0 0 -1.0000 -1.0000 0.00000 0.00000 
5 8 03130/85 0 0 -1.0000 -1. 0000 o. 40000 0.80000 
5 6 03/31/85 0 0 -1.0000 -1.0000 0.30000 0.30000 
s 8 05115185 0 0 -1.0000 -1. 0000 0.60000 o. 600(10 
s 9 OS/15/85 4 0 -1. 0000 -t. 0000 -1.00(100 -1. 00000 
6 I 0212~/85 0 0 -1.0000 -J.0000 0.00(100 o. 00000 • 6 l 03/02/85 0 0 -1.0000 o. 2000 0.10000 0.30000 
6 I 03/03/85 0 0 -1.0000 -1. 0000 0.00000 0.00000 
6 I 03/09/85 0 0 -1.0000 0.5000 o. 00000 o. 60000 
6 1 03/10185 0 1 -1.0000 -1.0000 0.00000 0.00000 
6 l 03/16/85 0 0 -1.0000 -1.0000 0.00000 o. 00000 
6 I 03/17/85 0 0 -1.0000 -1.0000 0.00000 0.00000 • 6 1 03123185 0 2 -1.0000 0.4000 0.00000 0.00000 
6 1 03/24/85 0 5 -1.0000 -1.0000 0.00000 0.10000 

TABLE LEGEND 

PDTHDlE LOCATION - SEE FIGURE 1-1 • POTHOLE NU~BER - SEE APPEND!! 8 RAPS 
DATE DF DBSERVATJDN - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER Of DEPTH DEPTH "INI"U" "Al!~" 
LOCAT!ON NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED WHEN OBSERVED DURIN6 DURING 
DISCONNECTED CONNECTED OBSERVATION OBSERVATION 

• -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
b 03/30/85 0 0 -1.0000 0.5000 0.00000 O. !OOUO 
b Ojt:;.1195 0 1 -1.ouoo -1.0000 0.00000 o. 00000 
6 04107185 u 0 -1. 0000 -1.0000 0.00000 0.00000 
b 05115185 0 0 -1.0000 -1.000u o.oovoo 0.00000 
b I 05/!b/BS 0 0 -1. 0000 -1.0000 -1.00000 -1. ooouo 

• b 10 03/U2/8S 0 0 -1.0000 -1. 0000 1.80000 2.2uOOO 
b 10 03109185 bO 17 0.7000 !. 3000 0.70000 2.40000 
b 10 031 l0/85 200 2 0.7000 O.bOOO O.bOUOU 0.60000 
6 10 03/16/B5 150 0 -1. 0000 0.6000 0.60000 0.60000 
6 10 03/23185 !OU 2 0.7000 0.700U 0. 7000U 0.70000 
6 1U 03/31185 200 10 0.7000 -1.0000 o. 70000 o. 70000 

• b 10 05115185 25U 0 -1.0000 -J. 0000 o. 70000 0.70000 
b 11 03109/85 0 '" -1.0000 o. 6000 0.00000 0. bOOOO ,. 
6 11 0;110195 0 ::o -1.0000 -1.0000 0.00000 o. 30000 
b 11 03116185 0 0 -J.0000 -1. 0000 0.00000 o. 20000 
b 11 03/17185 9 0 -1.0000 -1. 0000 0.20000 0. 30000 
6 11 03/23/85 0 27 -1. 0000 0.9000 0.00000 0.10000 • b 11 03/24/85 4 0 0.3(100 0.2000 0.20000 0.::0000 
b II 03/30/BS s 0 0.2000 0.4000 o. 20(100 0.300UO 
6 11 03131/85 0 25 -1.0000 -1. 0000 0.00000 0.10000 
b 11 04/0b/BS 25 0 -1.0000 0.5000 0.20000 0.20000 
b 11 05/15185 \I 0 -1.0000 -1. 0000 0.10000 0.10000 
6 11 05/16/85 89 0 -1. 0000 -1. ouoo -1.00000 -1. 00000 

• b 12 03123185 0 0 -1. ouoo 0.5000 0.10000 0.10000 
b 13 03/24185 0 0 -1. ooou 0.1000 0.00000 o. 00000 
b 13 03/30/85 0 0 -1. 0000 -1. OOM 0.10000 0.10000 
6 13 03131185 0 0 -1. 0000 -1.0000 0.00000 0.10000 
6 13 04106;85 0 0 -1.0000 -1. 0000 0.10000 0.20000 
b 13 OU07185 0 0 -1.0000 -1. 0000 0.10000 0.20000 

• b 13 05115/85 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
b 13A 03/09/85 100 0 -1.0000 0.9000 0, 60U00 0.90000 
b 1 JA 03110/85 31 0 -1. 0000 0.6UOO O.bOOOO o. 600\10 
b 13A 03123185 50 0 -1.0000 0.7000 o. 60000 0.90000 
b 13A 05115185 0 0 1. 4000:1 -1.0000 1. 40000 I. 4UOUO 
6 14 03131185 0 9 -1.0000 -1.0000 0.00000 O. liJOOO 

• b 14 04/0b/BS u 0 -J.0000 -1. 0000 0,30U00 0. 300UO 
6 14 04/<.17185 0 0 -1.0\100 -1.0000 0.20001) o. 30000 
6 11 05115185 l 0 -1.0000 -1.0000 0.20000 o. 20000 
b 15 03102/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
b 15 03/03185 0 0 -1.0VOU -1.ooou o.oouoo 0.00000 
b 16 03103185 u 0 -1. 0000 -1. 0000 o. 00000 o. 00000 

• b 16 03/09/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
6 lb Ol/10185 (I (I -1.0000 -1.0000 0.00000 0.00000 
b lb 03130185 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
6 16 03/31185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
b 16 04/0b/85 0 0 -1. 0000 -1. OllOU U.00000 o. 00000 
b lb 04/07185 0 0 -1.ouou -1.0•JOO 0.00000 O.Ou0(10 

• 6 16 05115185 0 0 -1.0000 -1.ooou u.00000 o. 00000 
6 lb 05/lb/85 0 0 -1. 0\100 -1.0000 -1.00000 -1.00000 

TABLE LESEND 

POTHOLE LOCATION - SEE FI6UP.E 1-1 

• POTHOLE NU"BER - SEE APPEND!! B "APS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEf'TH "INIKU" "All"UK 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DURING DURIN5 
DISCONNECTED CONNECTED OBSERVATION OBSERVATION • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

b 17 031 lo/85 0 0 -1.0000 -1.00CO 0.0000(1 0.00000 
b 17 03/17 /85 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
b 17 05115185 0 0 -1. 0000 -1.0000 0.00000 0.00000 
b 19 04/0b/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
b 2 03102185 0 0 -1.0000 -1. 0000 0.50000 0.50000 • b " 03103/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 L 

b 2 03123/85 0 0 -1.0000 0.8000 0.00000 o. 00000 
b 2 03124185 0 0 -1. 0000 -1.0000 0.10000 0.30000 
b 2 05/15/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
b 2 051 lb/85 0 0 -1.0000 -1. 0(10(1 -1.00000 -1. 00000 
b 20 04/0b/85 0 0 -1. 0000 -1. 0000 o. 00000 0.00000 • b 20 04107/~5 0 0 -1.0000 -1. 0000 0.00000 0.00000 
b 3 02123/BS 0 0 -1.0000 -1. 0000 0.00000 0.00000 
b 3 03/02/85 0 0 -1.0000 -1.0000 0.30000 0.50000 
b ' 03/03/85 0 0 -1. 0000 -1. 0000 o. 00000 0.20000 ,, 
b 3 03109/85 0 0 -1.0000 o. 3000 0.00000 o. 30000 
b 3 03110185 0 0 -1.0000 -1. 0000 0.00000 o.ooovo • b 3 03/lb/85 0 0 -1. 0000 -!. OOQ\1 0.00000 o. 00000 
b 3 03/17/85 0 0 -1.0000 -1. 0000 0.00000 0.000110 
b 3 03/23/85 0 0 -1. 0000 -1. 0000 o.oooov 0.10000 
b 3 03124/85 0 0 -1.0000 -1.0000 0.10000 0.40000 
b 3 03130/85 0 0 -1.ouoo -1. 0000 0.20000 0.40000 
b 3 03131185 0 0 -1.0000 -1. 0000 o.oO•JOO 0.00000 • b 3 04/0b/85 0 0 -1. 0000 -1.0000 0.00000 0.10000 
b 3 04/01/85 0 0 -1. 0000 -1. 0000 0.00\100 0.00000 
b 3 05115/85 0 0 -1. 0000 -1.0000 0.00000 o. 400\10 
b 3 05/lb/85 0 0 -1.0000 -1.0000 -1.00000 -1.0000'i 
b 4 03102185 0 0 -1. 0000 -1. 0000 0.80000 I. 00000 
b 4 03/03/65 2 0 0.7000 -1.0000 0.50000 o. 70000 • Ii 4 03/lb/85 0 0 -1.0000 -1. 0000 O. lOQOO o. 40000 
b 4 03117185 l 0 -1.0000 -1.0000 0.10000 0.70000 
b 4 03/30/85 0 0 -1. 0(100 0.0000 0.10000 o. 30000 
b 4 03/31185 v 0 -1. 0000 -1. 0000 0.50000 0.70000 
b 4 04/0b/85 15 0 o. 7000 o. 7000 o. 70000 o. 70000 
b 4 04/07/85 " 0 -1.0000 0.7000 o. 70000 o. 70000 • • b 4 05115185 5 0 -1. 0000 0.7000 0.50000 o. 70000 
b 4 05/lb/85 4 0 -1.0000 -1. 0000 -1.00000 -1. 00000 
b • 02/23185 0 0 -1.0000 -1.0000 1.70000 4. 00000 , 
b 5 03102/95 0 0 -1.0000 -1. 0000 o. 90000 1.00000 
b 5 03/03185 0 0 -1. 0000 -1.000\1 o.30000 o. 70000 
b 5 03109/85 0 0 -1. 0000 -1. 000\1 o. 20000 o. 700\10 • b 5 Ol/09185 0 0 -1.0000 -1.ooou 0.20000 0.10000 
b 5 03110185 (I 0 -1.0000 -1.0000 0.20000 o.soouo 
b 5 03/lb/B5 0 0 -1. 0000 -1. 0000 0.00000 0.10000 

• 5 03117185 0 0 -1.0000 -1. 0000 0.30000 o. 40000 
b 5 03/23185 0 0 -1.0000 -1.0000 0.20000 0.60000 
b 5 03/24/85 0 0 -1.0000 -1.0000 0.6000V 1.00000 • b • 03/30/85 0 0 -1.0000 -1.0000 0.&0000 o. 90000 " Ii 5 03131/BS 0 0 -1.0000 -1.0000 0.40000 o. 70000 

TABLE LE6END 

POTHOLE LOCATION - SEE FISURE l-1 

• POTHOLE NU"BER - SEE AP1'ENDII B "APS 
DATE OF OBSERVATION - SEE Fl6URE D-2 



• 
POTHOLE POTHOLE OATE NU"BER OF NU"BER OF DEPTH DEPTH "INl"U" Mll"U" 
LOCATION NU"BER OF TRAPf'ED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED MHEN OBSERVED DURING DURING 

• DISCONNE~TED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
b s 04/Ub/8S 2 0 -1.0000 -1. 0000 o. 40000 0.50000 
b 5 04107/85 " 0 -1. 0000 -1. 0000 0.40000 o. 50000 • 
b s 05/15/85 0 0 -1.0000 -1. 0000 0.10000 0.10000 
b 5 05/16185 0 0 -1. 0000 -1. 0000 -1. 00000 -1. 00000 

• b SA 02123/BS 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
b SA 03102185 0 0 -1. 0000 -1.0000 0.20000 0.30000 
b SA 03103/BS 0 0 -1.0000 -1.0000 0.00000 0.000110 
b SA 03109/85 0 0 -1. 0000 -1.0000 0.00000 0.10000 
b SA 03110/BS 0 0 -1.0000 -1.0000 0.00000 o. 00000 
b SA 03/lb/BS 0 0 -1.ouoo -1.0000 0.00000 o. 000(10 

• b 5A 0311718S 0 0 -1.0000 -1. 0000 0.00000 0.0\1000 
b SA 03/23185 0 0 -1.000U -1. 0000 0.00000 0.00000 
b SA 03124/8S 0 0 -1. 0('00 -1.0000 0.00000 0.40000 
b SA 03/30/BS 0 0 -1. 0000 -1.0000 0.10000 o. 300('0 
b SA 03/31185 0 0 -1.0000 -1. 0000 0.00000 o.ouooo 
6 SA 04/IJb/BS 0 0 -1. 0000 -1. ooou 0.00000 o. 00000 

• b SA 04/07/85 0 0 -1.0000 -1.0000 0.00000 o. 00000 
b 5A OS/15/85 0 0 -1. ooou -1.0000 0.00000 0.00000 
b SA OSI lb/85 0 0 -1.0000 -1.0000 -1.00000 -1. ooouo 
6 SB 05/IS/BS 0 0 -1. 0000 -1.0000 0.00000 0.00000 
b SB OS/ lb/BS 0 0 -1. 0000 -1.0000 -1.00000 -1.00000 
b b 03102/85 0 0 -1. 0000 -1.0000 0.80000 0.80000 

• b b 03/03/85 0 0 -1.0000 -1. 0000 o. IOuOo 0.70000 
b b 03/09/85 0 0 -1. 0000 -1.000(1 0.30000 0.70000 
b b 113110/BS 0 0 -1.0000 -1. 0000 0.20000 o. 60000 
b b 03/16/BS 0 0 -1. 0000 -1.0000 0.00000 0.10000 
b b 03/17/85 0 0 -1.0000 -1.0000 0.30000 0.60000 
b b 04/0b/BS lS 0 -1.0000 -1.0000 0.40(100 o. 60000 

• b b 04/0b/85 15 0 -1. 0000 -1. 0000 0.40000 o. 60000 
b b 04/07/BS lb 0 -1. 0000 -1.0000 0.40000 0.60000 
b b 05/15185 0 0 -1. 0000 -1. 0000 0.30000 0.30000 
b b 05/ lb/8S 0 0 -1. 0000 -1.0000 -1.00000 -1. 00000 
b 7 031021BS 0 0 -1.0000 -1. 0000 0.30000 o. 50000 
b 7 03/03/65 0 0 -1. 0000 -1. 0000 0.00000 0.20000 

• b 7 03109/BS 0 0 -1.0(100 -1. 0000 0.00000 0.70000 
b 7 03110185 0 0 -1.000v -1.0000 0.00000 0.00000 
b 7 03/16/85 0 0 -1. 0000 -1. 0000 0.00000 0.000(10 
b 7 03117 /85 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
b 7 0:.123105 0 0 -1.0000 -1. 0000 0.00000 0.00000 
b 7 03124/85 0 0 -1.0000 -1. 0000 0. IOU0l1 o. 40000 

• b 7 03131/BS 0 ~ -1.0000 -1. 0000 0.00000 0.10000 
b 7 04/06/SS 0 0 -1.0000 -1.000ll 0.00000 o.ououo 
b 7 04/07/8S 0 0 -1.0000 -1. 0000 0.00000 0.00000 
b 7 05/151BS 0 0 -1.ooou -1. 0000 0.00000 0.00000 
b 7 OS/lb/BS 0 0 -1.0000 -1.0000 -1.00000 -1.00000 
b 8 03/02185 0 0 -1.0000 -1. 000\1 O. 70\IOO o. 700\•0 

• b B 03/03/BS 0 0 -1.0000 -1.0000 0.50000 0. 500UO 
b 8 031 lb/BS 0 0 -1.0000 -1. 0000 0.00000 0.10000 
b e 04/0blB5 0 0 -1.0000 -1.0000 0.40000 o. 50000 

TABLE LESEND 

• POTHOLE LOCATION - SEE FISURE 1-1 
POTHOLE NU"BER - SEE APPENDll 8 "APS 
DATE OF OBSERVATION - SEE Fl6URE D-2 



• 
POTHOLE POTHOLE DATE NU"BER Of NU"BER OF DEPTH DEPTH "!Nl"U" "All"U" 
LOCATION NU"BER OF TRAPPED STRANDED OF POTHOLE DF PDTHOLE DEPTH DEPTH 

OBSERVATION FRY FRV MHEN OBSERVED MHEN OBSERVED DUR INS DUR INS 
DISCONNECTED CONNECTED OBSERVATION OBSERVATION • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

6 B 041071£5 0 0 -J.0000 -1. 0000 o. 40000 0.40000 

• B 051151£5 0 0 -1. 0000 -1.0000 0.20000 0.40000 
6 B 05116185 0 0 -J.0000 -1.0000 -1.00000 -1. 00000 

• BA 03/0l/85 0 0 -1.0000 -1. 0000 o. 60000 0.60000 
6 BA 0j/J6/B5 0 0 -1.0000 -1.0000 0.00000 0.10000 • 6 BA OS/15185 0 0 -1.0000 -1.0000 0.20000 o. 30000 
6 BA 05116/BS 0 0 -1. 0000 -1.0000 -1.00000 -J.00000 
b 9 03102185 0 0 -1.0QOO -1. 0000 1.40000 I. 40000 
6 9 Ol/09185 0 l -J.0000 o. 4000 0.40000 0.40000 
6 9 03110/BS ~ l 0.4000 0.5000 0.40000 o. 40000 
6 9 03116/BS 0 0 -1. 0000 0.6000 0.3000!J 0.60000 • 6 9 03/231B5 l 3 0.4000 0.4000 0.40000 0.40000 
6 9 05115185 0 0 0.:1000 -1. 0000 o. 30000 1. 60000 
7 0310::105 0 0 -1.0000 -1.0000 1.10000 1.10000 , 

l 03109iBS 0 0 -J.0000 -1. 0000 o. 90000 o. 90000 ' 
7 1 03/17/85 0 0 -1. 000'1 -1. 0000 0.90000 0.90000 , 

1 03123185 0 0 -1.0000 -1. ouou o. BOOOO 1.00000 ' • 7 1 03124/B5 0 0 -1.0000 -J. 0000 1.10000 1.20000 
7 l 03130/B5 0 0 -J.0000 -l.0000 1.00000 I. OOOllO 
7 1 04106/BS 0 0 -1. 0000 -1. 0000 1.00000 1.00000 
7 l 05115/BS 0 0 -!.MOO -1.0000 0.80000 0.90000 
7 l 05116185 (1 0 -1.0000 -1. 0000 -J. 00000 -J.00000 
7 10 03123/85 0 0 -1. 0000 -l.0000 0.00000 o. 00000 • , 

10 OJl241B5 0 0 -1.0(100 -l.0000 o. 00000 o. 00000 ' 
7 10 03130/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
7 10 0313JIB5 0 0 -1.0uOO -1.0000 0.00000 0.00000 
7 JO 04106185 0 0 -1.0000 -1. 0000 0.00000 0.00000 
7 Ill 04107185 0 0 -1. 0000 -1.0000 0.00000 O.OoO(lO 
7 JO 05115165 0 0 -1.0000 -1.0000 0.00000 0.00000 • 7 JO 05/ 16165 0 0 -1.ooou -1. 0000 -1.00000 -J. 00000 
7 ll 03/03/BS 0 0 -1.0000 -J.0000 0.00000 o. 00000 
7 ll 03/10/B5 0 0 -1.0000 -1.0000 0.00001) 0.00000 
7 11 03130185 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
7 ll 03131185 0 0 -J.0000 -1. 000(1 o.oooou 0.00000 
7 11 04/06/B5 0 0 -1. 0000 -1.0000 0.00000 0. 00000 • 7 I! 05115185 u 0 -1. 0000 -1.0000 0.00000 o. 00000 
7 11 05116165 0 0 -1.0000 -1. 0000 -1.oooov -1. 00000 
7 2 03102185 0 0 -1. 0000 -1.0000 1.30000 1. :oooo 
7 ' 03103185 0 0 -1. 0000 -1.0000 o. 70000 0.90000 L 

7 2 03109165 0 0 -1. 000(1 -J. 000(1 0.6000u O. 6\1000 
7 2 03/101B5 (I 0 -1. 0000 -l.0000 0.60000 0. 80000 • 7 2 03/lb/85 0 0 -l. 0000 -1. 0000 0.30000 o. 40000 
7 2 03117165 0 0 -J.0000 -1.QOOO 0.60000 0.70000 
7 2 03123165 0 0 -l.0000 -1. 0000 o.sooou o. 70000 
7 2 03124/BS u 0 -l.0000 -1.0000 0.80000 1.000•)0 
7 2 03110185 0 0 -l. 0000 -l. 0000 0.90000 1.100\!0 
7 2 03131/85 0 0 -l.0000 -l .0000 o. 70000 o. 90000 • 7 • 04106185 0 0 -1.0000 -1. 0000 0.80000 o. 60000 L 

7 2 04/07 IBS 0 0 -l.0000 -l.0000 0.80000 0.8(1000 

TABLE LESEND 

POTHOLE LOCATION - SEE Fl6URE 1-1 

• POTHOLE NUMBER - SEE APPENDIX B "APS 
DATE OF OBSERVATION - SEE F!6URE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "INl"U" "All"U" 
LOCATION NU"BER OF TftAPPED if RANDED OF POTHOLE DF POTHOLE DEnH DEPTH 

OBSERVAT JON FRI FRY NHEN OISERVED NHEN OBSERVED DUflINS 0Uft!N6 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 
-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

7 2 05115185 10 0 -1. ouoo -1.0000 O.oOOOO O.bOOOO 
7 2 0511b/85 20 0 -1. 0000 -1.0000 -1.00000 -1. 00000 
7 3 03/09185 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
7 3 03/lb/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 

• 7 3 03117/65 0 0 -1.0000 -1.0000 o.oonoo 0.00000 
7 3 03/23/85 0 0 -1. 0000 -l.0000 0.00000 o. 00000 
7 3 03124/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
7 • 03/30/65 0 0 -1.0000 -1.0000 0.00000 0.00000 • 
7 3 03131 /85 0 0 -1. 0000 -1.0000 0.00000 o. 00000 
7 3 04/0b/85 \I 0 -1. 0000 -l.0000 0.00000 0.00000 

• 7 3 05115/85 0 0 -1. ouoo -1. 0000 0.00000 0.00000 
7 3 os111>185 0 0 -1. ouoo -1.0000 -1.00000 -1. 00000 
7 4 031 lb/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
7 4 03117/85 0 0 -1. 0000 -1. 0000 O.OOllOO 0.00000 
7 4 03/30/65 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
7 4 04106185 u 0 -1.0000 -1. 0000 o.oooou o.ouooo 

• • 4 051lb/B5 0 0 -l. 0000 -1. 0000 -1.00000 -1. 0•)000 I 

7 5 03102185 \I 0 -1.0000 -1. 0000 I. 50000 I. 5oOOO 
• 5 03f\l3/85 0 0 -1. 000\1 -J.0000 1.30000 1. ;oooo I 

7 s 03109/85 0 0 -1.0000 -l. 0000 0.90000 1.20000 
7 5 03/10/85 0 0 -1. 0000 -1.0000 0.80000 1. l 0000 
7 ' 03116/85 0 0 -1.0000 -1.0000 O.b000(' 0.70000 • 
• 5 03/17185 (1 0 -t. 0000 -1. 0000 0. 90000 1. 00\100 • I 

7 s 03/23/85 (1 0 -l. 0000 -1. 0000 0.60000 l. l 0000 
7 5 03/24185 (1 0 -l.0000 -1. 0000 1.20000 l. 40000 
7 5 Ol130IB5 (1 0 -1. 0000 -1. 0000 1.20000 l. 30000 
7 5 03/31/65 0 0 -1.0000 - l. 0000 1.10000 l. 30000 
7 ' 04106/85 0 0 -1. 0(100 -l.0000 1.10000 1.20000 • 

• 7 5 04107/85 0 0 -1. 0000 -1. 0000 1.10000 I. 20000 
1 5 05/15/85 0 0 -l.0000 -1.0000 0.90000 o. 900(10 
7 5 051lb/85 0 0 -J.0000 -l. 0000 -1.00000 -1.00000 
7 b 03/02185 0 0 -l.0000 -1. 0000 o. 30000 0.30000 
7 b 03103/85 0 0 -1.ouoo -1. 0000 0.20(100 o. 20000 
1 6 03109/85 0 0 -l.0000 0.3000 0.20000 0.3\1000 

• 7 b 03/10/85 0 0 -l. 000(• o. 2000 0.20000 0.20000 
7 b 03/ lb/85 0 0 -1.0000 -1.0000 0.00000 0.10000 
• 6 03/17/85 0 0 -1.0000 o. 2000 0.20000 o. 30000 I 

7 b 011n105 0 0 -1. 0000 0.4000 o. 20000 0.20000 
7 b 03131185 0 0 -1.0000 -1.0000 0.20000 o. 30000 . b 05115/85 \I 0 -1. 0000 -1.0000 0.20000 0. JOOuC , 

• 7 7 03103195 0 0 -1.0000 -1. 0000 o. 30000 0.40000 
7 7 03109/85 0 0 -1.0000 -1. 0000 -1.00000 -1. ooouo 
7 7 03/10/85 0 0 -l. 0000 0.3000 0.20000 o. 40000 
7 7 03116/85 5 0 -1.0000 0.9000 -1.00000 -1.00000 
7 7 03/17185 0 0 0.8000 -1.0000 0.80000 o. 80000 
7 7 03/23/85 3 2 0.7000 o. 900\1 o. 70000 o. eoooo 

• 7 7 03131/85 0 0 -l.0000 -1. 0000 -1.00000 -1.00000 
7 7 04/0b/85 0 0 -l.0000 -l.0000 -1.00000 -1.00000 
7 7 04107185 0 0 -1.0000 -1. 0000 -1. 00000 -1. 00000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-l 
POTHOLE NU"BER - SEE APPENOII B "APS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NUftBER OF NUftBER OF DEPTH DEPTH ftINlftUft ftAllftUM 
LOCATION NUftBER DF TftAPPED '1RANDED DF POTHOLE Of POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED MHEN OBSERVED DURING DURING 
DISCONNECTED CONNECTED OBSERVATION OBSERVATION • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

1 1 05/lb/85 0 0 -1.0000 -1.0000 -1.00000 -1.00000 
1 B 03102185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
1 B 03/03185 0 0 -1.0000 -1. 0000 0.00000 o.ouooo 
1 8 03109/85 0 0 -1.0000 -1. 0000 0.00000 0.00000 
1 B 03110/85 0 0 -1.0000 -1.0000 0.00000 0.00000 • 7 8 03/lb/85 0 0 -1.0000 -1.0000 o. 00000 0.00000 
1 8 03/17/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
1 8 03123/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
7 8 03124185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
1 B 03/30/85 0 0 -1. 0000 -1.0UOO 0.00000 o.ooouo 
1 8 03131/85 0 0 -1.0000 -1.0000 0.00000 0.00000 • 1 8 04/0b/85 0 0 -1.0000 -1.0UOO 0.00000 o.ouovo 
1 B 04107185 0 0 -1.0000 -1. 0000 0.00000 0.00000 
7 6 05/15165 0 0 -1. 0000 -1.0000 0.00000 0.00000 
1 B 05116/85 ~ 0 -1.0000 -1.0000 -1.00000 -1. 000\10 
7 9 03109185 0 0 -1.ooou -1. 0000 0.00000 0.00000 
1 9 03117185 I) 0 -1.0000 -1. 0000 0.00000 0.00000 • 7 9 03123185 0 0 -1.0000 -1. 000(1 o.oooou 0.00000 
1 9 03/24/85 0 0 -1. 0000 -1.0000 o.oooou 0.00000 
1 9 04/Ub/85 0 0 -1.0000 -1.0000 0.00000 0. OU0(10 
• 9 01107185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 ' 
7 9 05115/BS 0 0 -1.0000 -1.0000 O.OOOQO o. 00000 
7 9 OSI lb/85 0 0 -1.0000 -1.0000 -1.00000 -1. 00000 • 7 l 03! lb/85 5 42 -1. 0000 0.2000 0.10000 0.20000 
7 I 03117185 0 0 -1.ouoo -1.0000 0. 70000 o. 70000 
7 ! 03/23/85 0 0 -1.0000 0.3000 0.10000 0.20000 
1 y 0311blB5 0 7 -1. 0000 -1. 0000 o. oouoo o. 30000 
7 y 03131185 I 0 -1.0000 -1.0000 0.20000 o. 20000 
7 l 03/311B5 0 II -1. 0000 -1. 0000 0.00000 0.00000 • e 03117185 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
e " 03117165 0 0 -J.0000 -1.0000 0.00(100 0.00000 ' 
B 3 03117185 0 0 -1.0000 -1. 0000 o.oooou 0.00000 
B 4 03117185 (I 0 -1.0000 -1.0000 0.00000 o. 00000 
e 1 03117185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
8 B 03117/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 • 10 03109185 0 0 -1. 0000 o. 2000 0.00000 o. 20000 

10 03/l0/85 0 0 -1.0000 -1.0000 0.00000 o. 00000 
10 03116185 0 0 -1.0000 -1.0000 0.00000 0.00000 
10 03117185 0 0 -1.0000 -1.0000 o. 70000 0.70000 
10 03123lB5 0 0 -1.0000 -1.0000 o.sooou 1. :.oooo 
10 04107165 12 0 -1.0000 -1. 0000 0.9000u 0. 90000 

• 10 I 05115185 15 0 -1.0000 o. 7000 0.60000 o. 70000 
10 10 03103185 0 0 -1. 0000 -1. 0000 I. 70000 1. 70000 
10 1(1 01130185 0 0 -1.0000 1. 7U00 I. 70000 1. 70000 
Io 10 03/31185 0 0 -1.0000 -1.ouoo 1.50000 1. soouo 
10 10 04/0b/85 40 0 -1. 0000 1. 7000 I. 70000 1. 900UO 
10 12 03103185 0 0 -1.0000 -1. 0000 1.10000 1.10000 • 10 12 OS/15/85 3 0 -1. 0000 1. 5000 1. 00000 1. 50000 
10 12 051 lb/85 0 0 -1.0000 -1.0000 -1.00000 -1. 00000 

TABLE LE6END 

PDTHDLE LOCATION - SEE FI6URE I-1 

• PDTHDLE NU"BER - SEE APPENDIX 8 "APS 
DATE DF DBSERVATIDN - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE MU"P.ER OF NU"BER OF DEPTH DEPTH "!Nl"UH llAl!"U" 
LOCATION NUft8ER OF TRAPPED STRANDED Of POTHOLE Of POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY MHEN OBSERVED MHEN OBSERVED DURING DURING 
DIS"°NNECTED CONNECTED OBSERYA Tl ON OBSERVATION • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

10 13 03/03185 0 0 0.8000 -1.0000 o.eoooo 0.80000 
10 13 03103/85 0 0 -1.0000 0.5000 0.50000 o. 50000 
10 13 03109/85 3 0 -1.0000 1.1000 0.20000 1.10000 
10 13 03/10/85 0 0 -1. 0000 o. 7000 0.40000 o. 70000 
10 13 03116/85 b 0 -1.0000 0.6000 0.20000 0.30000 • 10 13 03/17/85 0 0 -1.0000 -1. 0000 0.10000 0.10000 
JO 13 03/31/85 B 0 -1.0000 -1.0000 0.50000 0.50000 
10 14 03103185 0 0 -1.0000 0.5000 0.50000 o. 50000 
10 14 03/03/85 0 0 -1. 0000 -1. 0000 o. 00000 o. 00000 
10 14 03/09185 15 1 -1. 0000 1.0000 0.30000 I. 00000 
10 14 03/10/85 0 -1.0000 0.6000 0,30000 o. 60000 • 10 14 03/16185 4 I -1.0000 0.5000 0.00000 0.10000 
10 14 03/17/85 0 0 0.8000 -1.0000 0.80000 0.80000 
10 JI 03/Jl/85 10 0 -1.0000 -1.0000 o, 40000 0.40000 
10 15 03103185 9 0 -1.0000 -1.0000 1.30000 1. 30000 
10 15 03/03/85 0 -1.0000 -1. 0000 1. 30000 1. 30000 
10 15 03/09/85 59 0 -1. 0000 2.0000 2.00000 2.00000 • 10 15 03/10/85 1 0 -1. ooou -1.0000 2.20000 2.200\10 
10 15 03/16/85 10 0 -1.0000 1. 9000 1. 70000 I. 90000 
10 15 03/17185 )ti 0 -1. 0000 -1. 0000 2.20000 2.20000 
10 15 03/23/85 0 0 -1.0000 -1.0000 2.00000 2.80000 
10 15 03/21/85 70 0 -1.ooou -1. 0000 2. 30000 2.30000 
10 15 03/30iB5 0 0 -1.ouoo -1.0000 2.30000 2.30000 

• 10 15 03131/85 50 0 -1. OoOO -l.0000 1. 80000 J .80000 
10 15 04/0b/85 1000 0 -1. 0000 -1.0000 2.20000 2.20000 
10 15 04/07/85 208 0 -1.0uOO -1.0000 2.20000 2.20000 
10 15 05/15185 50 0 -1. 0000 2. 3000 2.20000 2.30000 
10 15 05/16185 150 0 -1.000U -1.0000 -1.00000 -1.0UOOO 
10 16 03103185 0 0 -1.0000 -1. 0000 o. 30000 o. 30000 

• 10 lb 03/10/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
10 16 03/23/85 0 0 -1.0000 -l.0000 0.00000 0.00000 
10 lb 03/31/85 I 1 -1.0000 -1. 0000 0.20000 0.20000 
10 lb 05115/BS 0 2 -1.0000 -l.0000 0.00000 0.10000 
10 lb 05/ 16185 1 0 -1.0000 -l.0000 -1.00000 -1.00000 
10 17 03/03/85 0 0 0.500U -1.0000 0.50(100 o. 50000 

• 10 17 03/03/85 0 0 0.5000 -1.0000 0.50000 o. 50000 
10 17 03123/85 0 0 -1. 0000 -1.0000 0.80000 1. 50000 
10 2 03/03/85 0 0 -1.0000 -1.0000 1.10000 1. 10000 
10 26 03/03/BS 0 0 -1. 0000 -1. 0000 0.60000 o. 600(10 
10 27 031\13/85 0 0 -1. 0000 -1.000(1 0.00000 0.00000 
10 l 03/03/65 v 0 -1.0000 -l. 0000 0.80000 0.80000 

• 10 l 03/03185 0 0 -1. 0000 0.8000 o. 80000 0.80000 
10 4 03/03185 0 0 -1. 0000 -1. 0000 I. 70000 1.70000 
10 4 03103/BS 0 0 -1. 0000 -1. 0000 1. 80000 1. 8t1000 
10 4 03/17185 0 0 -1.0000 -1.0000 1.80000 I. 800\10 
10 4 05/15185 15 0 -1.0000 -1. ooou 1.IBOOfl 1. 40000 
10 4 05116/£5 20 0 -1. 0000 -1.0000 -1.00000 -!.00000 

• 10 5 03/03185 0 0 -l. 0000 -l. 0000 1 .80000 1. 80000 
10 5 03/03185 0 0 -1.ooou -1.0000 I. 70000 1. 70000 

TABLE LESEND 

PDTHDLE LDCAT!DN - SEE FIGURE l-1 

• POTHOLE NU~BER - SEE APPENDIX B llAPS 
DATE OF D8SERYAT!ON - SEE FlSURE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF D~PTH DEPTH "1Nl"U" "All"UM 
LOCATION NU"B!:R OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY WHEN OBSERVED WHEN OBSERVED Dllfi!N6 DURING 
DISCONNECTED CONNECTED OBSERYAT!ON OBSER~A Tl OM • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

10 b 03103/BS 0 0 -1. 0000 -1.0000 1.00000 1.00000 
10 b 03103/85 0 0 -1.0000 -1. 0000 l.10000 1.10000 
10 7 0:103185 0 0 -l.0000 -1. 0000 0. 70VOO 0. 700UO 
10 8 03/U3165 0 0 -1. 0000 -1. 00011 0.00000 0.00000 
10 8 04107185 0 0 -1.0000 -1. ooov l.30000 l. 30000 • 10 9 03103185 0 0 -1. 0000 -1.0000 0.60000 O. bOOOO 
10 9 03123/BS 0 0 -1. 0000 -1. 0000 o. 70000 1. luOOO 
10 9 03124/85 0 0 -1.0000 -1.ouoo 0.10000 0.10000 
10 A 03/10/85 0 I -1.0000 0.5000 0.30000 o. 50000 
10 A 03/lb/BS 0 0 -1.0000 1. 0000 0.30000 0.30000 
10 A 03123/85 0 0 -1. 0000 -1.0000 0.30000 1. 40000 • 10 A 03124/BS 3 0 -1. 0000 -1.000~ 0.30000 o. 30000 
10 A 05115/85 0 0 - J. ooou -1.0000 0.70000 o. 70000 
10 B 03103/85 0 0 -1. 0000 -1. ooou l.20000 1. 20000 
lu B 03/09/BS 0 0 -1.0000 !. 5u00 0,90U00 I. 500ll0 
10 8 03123185 0 0 -1.0000 -1.0000 1.10000 J. 70000 
10 c 03103/85 0 0 -1.0000 -1. 0000 0.00000 0.00000 • 10 D 03123/85 0 0 -1. 0000 -1.000U 1.40000 1. 80000 
10 D 03123185 0 0 -J.0000 -1.ouoo l .40000 I. 80000 
10 E 0312~/BS 0 0 -1. 0000 -1. 0000 I. 00000 1. 4VOOO 
10 E 05/15/85 50 0 -1. 0000 0.3000 0.40000 0.30000 
10 F 03103185 0 0 -1. 0000 -1.0000 0.00000 o. 00000 
1(1 F 0:1M 185 0 3 -1. 0000 0.5000 0.00000 0.50000 • 10 F 03110185 0 l -1.0000 -!. 0000 0.00000 o. 00000 
10 f 03/lb/85 (I 0 -J. 0000 -1. 0000 O.OOQOO 0.00000 
10 F Oltl7185 0 0 -1. 0000 -1. OQOO 0.00000 o. 00000 
10 F 03130185 0 0 -1.0000 -1.0000 0.00000 o. 000(10 
10 F 05115185 0 0 -1.0000 -1. 0000 o. 00000 o.ooouo 
10 6 03/03/85 0 0 o. 7000 -1. 0000 o. 70000 o. 70000 • 10 6 03109/85 0 0 -1.0000 1.1000 0.50000 1.10000 
10 6 03/10/85 0 -1. 0000 o. 7000 o. 50000 o. 70000 
10 6 031 lo/85 I 0 -1. OuOO 1.0000 0.40000 O.oOOOO 
10 6 03/31/85 0 0 -J.0000 -1. 0000 0.70000 0.700UO 
tu 6 05/15185 0 0 -1.0000 0.9000 o. o0\100 0.90000 
10 H 03103/BS 1) 0 -1.0000 -1.0000 0.00000 0.00000 • 10 H 05115185 0 0 -1.0000 -J.0000 0.30000 o. 5-0000 
10 H 05/lb/85 I 0 -l. 0000 -1. ooou -1. 00000 -1.00000 
10 I 05115/85 0 0 -1.0000 -1.0000 0.50000 o. 50000 
10 J 03/lb/85 0 5 -1. 0000 -l.0000 o. 70000 0.70000 
1l 1n 0410&/85 u 0 -1.0000 -1.0000 0.00000 0.00000 
11 10 04107 /85 {I 0 - l. 01100 -1. 000{1 o.oooou 0.00000 • 11 A 03/09185 18 0 -J.0000 -1.0000 0.60000 O.bOOOO 
1l A 03/ l0/85 19 0 -1.0000 -1. 0000 O.bOOOO 0. bOOOO 
II A 03/lb/BS 0 0 -1.0000 -1.0000 0.80000 o. 80000 
11 A 04/0b/85 30 0 -1.0000 J .1000 1.00000 1.10000 
1l A 04/07/BS 30 0 -1.ooou -1.0000 o.soooo o. 800(10 
11 8 03111>105 1511 0 -1.0uoo -1.0000 2.30000 2.30000 • 11 8 03117/85 150 0 -1.0000 -1. 0000 2.70000 2. 70000 
ll B 0410&/85 b4 0 -1.0000 z.5000 l.30000 I. 3000(1 

TABLE LESEND 

POTHOLE LOCATION - SEE Fl6URE 1-l 

• f'OTHOLE NU~8ER - SEE APPENDll 8 "APS 
DATE OF OBSERVATION - SEE FlSURE D-~ 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "INl"U" "All"U" 
LOCATION NU"BER OF TRAPPED STRANDED. OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY WHEN OBSERVED WHEN OBSERVED DURING DURING 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
II 8 04/07/95 o4 0 -I. 0000 -1.0000 2.1>0000 2. bOOOO 
12 IO 03/Q9/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
12 10 03/10/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
12 10 03/l&/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 

• 12 10 03/ 17185 0 0 -1.0000 -1.0000 0.10000 o. 20000 
12 10 03/23185 0 0 -l. OOOll O.oOOO 0.00000 o. 000(•0 
12 10 03124185 0 0 -1.0000 -1.0000 0.20000 0.30000 
12 10 03130/85 0 0 -I. 0000 -1.0000 0.30000 o. 00000 
12 10 03/31185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
12 10 04101>105 0 0 -1. 0000 -1.0000 0.50000 o. 500(•0 

• 12 10 04107165 0 0 -1.0000 -l.0000 0.30000 o. 30000 
12 10 05115/BS 0 0 -1.0000 -1.0000 0.00000 0.00000 
12 11 O:i/16185 20 0 -1. 0000 1. 5000 1.30000 l. 50000 
12 11 03123/85 I 0 -1.0000 1.2000 1.10000 I. 70000 
12 11 0~131185 5<1 0 -1.0000 -1. 0000 1.20000 I. 20000 
I:' II 05/15185 0 0 -1.000U -1. 0000 1.40000 1. 40000 

• 12 11 0~110/85 0 0 -1. MOO -1.0000 -1.00000 -1.00000 
12 11 03/31165 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
12 I:' 04/\17 /E5 0 0 -1.0000 -l.0000 0.00000 o. 00000 
12 13 04/0b/85 0 0 -1. 0000 -1.0000 0.00000 0.00000 
12 14 04/06185 0 0 -1. 0000 -1.0000 0.00000 o.ooouo 
12 lb 04/0b/85 0 0 -1.0000 -1.0000 o. 00000 o. 00000 

• 12 IA 03131185 100 0 -1.0000 -1. 0000 0.80000 0.00000 
12 IB 03/lb/95 108 0 1. 2000 1.2000 1.20000 !. 200<!0 
12 18 O:i/31105 15 0 -1.0000 -1.0000 l.8000U 1. 6uouo 
12 IC 03110185 0 0 -1.0000 -1. 0000 1.60000 l .bUOUO 
12 IC 03/lb/65 20 0 unoo l.3000 1.20000 1. 30000 
12 IC 03/31/85 0 0 -1.0000 -1.0000 1.90000 l.9000U 

• 12 ID 03109165 0 0 -1. 000\1 1.0000 0.00000 1. 20000 
12 ID 03110/85 0 0 -1. 1)(100 0.300•) 0.00000 o. 30000 
12 ID 03111>105 0 0 -1.0000 0.4000 0.00000 o. 40000 
12 ID 03117185 u 2 -1.0000 -1. 0000 u.1ooon 0.011000 
12 ID 03123/85 0 0 -1.0000 0.300U 0.0000\\ o. qc•ouo 
12 ID 03124165 0 -1. 0000 -1.0000 O. IOOOll 0.20000 

• 12 ID OJ/30/85 n 0 -1. 0000 -1. 0000 O. IO(JOO o. 30000 
12 ID 03131185 v 0 -1. 0000 -1. 000(1 O.OO<JOU o. 00000 
I~ ID 04107/85 0 1. -1.0000 -1. 000(1 0.00000 o. 200\10 
12 ID 05/15/85 l' 0 -1.0000 -l. 0000 0.00000 0.00000 
12 IE 03/09185 21 0 -1.0000 -1. 0000 1.00000 2.20000 
12 IE 03110/85 41 0 -1.0000 -1. ooou o. 70000 o. 80000 

• I:' IE 03111>105 58 0 -1.0000 l. 8000 1.b000J) l. auooo 
12 IE 03/17185 59 -l. orioo -1.0000 1.90000 2.00000 
12 !E 03123185 3 0 -1. 000(1 I. 8000 1.70000 2. 00000 
12 IE 03/24/65 10 (• -I. 0000 -l.0(1M 2.20000 2. lllOOO 
12 IE 03/30/85 21 0 -1.0000 -1. 0000 2.00000 2.10000 
12 IE 03131165 30 0 -1. 0000 -1. 0000 I. 90000 1. 90(100 

• 12 IE 04107/85 so 0 -1.0000 -l. 01100 2.00000 2.00000 
12 IE 051 IS/BS 75 0 -1. 0000 -1. 0000 1. 70000 I. 70000 
12 5 03/10185 0 8 -1.0000 -1. 0000 0.10000 o. 10000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NU"8ER - SEE APPENDU B MPS 
DATE DF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE CATE NU"BER OF NU"BER OF DEPTH DEPTH "INI"U" "All"U" 
LOCATION NU"BER OF TRAPPED STRAND£0 OF POTHOLE OF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DURING DURING 

• DJSCON"ECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
12 s 03116185 0 1 -1. C•OOU -l.0000 0.10000 0.10000 
12 5 03117/BS 0 0 -1. 0000 -1.0000 0.20000 o. 20000 
12 • 03/31/85 1V 0 -1.0000 -1. 0000 o. 20(100 o. 200(10 , 
12 5 04107185 111 0 -1. 0000 -1. 0000 0.2000(1 0.20000 

• 12 6 03/02/85 0 0 -1.0000 -1. 0000 0.80000 0.90000 
12 6 03/JO/B~ 0 0 -1. 01)00 -1. 0000 o. 70000 0.70000 
12 6 03131/85 ll 0 -1.0\IQQ -1.0000 0.70000 o.7uOOO 
12 6 05/ IS/85 15 0 -1.0000 -1.0000 0.10000 0.100110 
12 6 05/16185 6 0 -1. 0000 -1. 0000 -1.00000 -1. ooono 
12 8 03/02/85 n 0 -1. 0000 -1.0000 0.20000 o. 40000 

• 12 B 03130185 0 0 -1. ouoo -l.0000 0.00000 0. 00000 
12 8 03/31/85 0 0 -1.0000 -1. 000\1 0.00000 O.OOOuO 
12 B 0410)/85 0 0 -1. 0')00 -1.0000 0.00000 0.00000 
12 A 03/10/85 50 B -1.ooou l.0000 1.00000 0.90000 
12 p 03/09/BS I -1. 0000 0.1000 0.10000 0.10000 
13 10 03/09185 0 0 -1.0000 -1.0000 0.30000 o. 30000 

• 13 10 03/10185 0 0 -1.0000 -1. 0000 0.00000 0.30000 
13 10 03/W85 0 0 -1. 0000 -1. 0000 o.oouoo o. 30000 
13 10 03/17/85 0 0 -1. 0000 -J. 0000 o. 50000 0.50U00 
13 10 03/24185 u 0 -1. 0000 -1. 0000 0.50000 0.5u000 
13 10 04106195 0 0 -1.0000 -l. 0000 o.sooou o. 50000 
13 IU 0~/07/85 (1 0 -1. 0000 -1. 0000 0.50000 0.50000 

• 13 10 05/15185 u 0 -1. ouoo -1.0000 0.20000 0.500u0 
13 10 05/16185 0 0 -1. 0000 -J. 0000 -1. 00000 -1. 00000 
13 11 03/03185 0 14 -1. 0000 -1.0000 0.00000 0.10000 
13 11 03/09/85 0 0 -1.0000 0. 7UOO 0.00000 0.20000 
13 11 03/10/85 0 0 -1. 0000 0. 7000 0.00000 o. 70000 
13 II 03116185 0 10 -1.0000 0.1000 o.uoooo 0, 1\,000 

• 13 11 03123185 0 0 -1. 0000 -1. 0000 O.llDOOO o. 00000 
13 11 03/31195 0 2 -1.0uOO -1.ooou o.oooou o. ooono 
13 II 05115185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
13 12 03102185 0 0 -1.0000 -1. 0000 0. 70U0l' o.soouo 
13 12 03/03/85 0 0 -1. 0000 -1. 0000 0.00000 o. 000(10 
n 12 03109/85 0 0 -1.0000 -1. 0000 0.40000 0. 40000 

• 13 12 03110/85 0 0 -1.0000 -1. 0000 0.20000 0. 30000 
13 12 03/lb/85 u 0 -1.0000 -1. 0000 0.201100 0.21)000 
13 12 03/17/85 0 0 -1.0(100 -1.0000 0. 50ll00 o. 50000 
13 12 03/23/85 0 0 -1. Ot100 -1.0000 0.30000 o. 30000 
13 12 03124185 0 0 -1.ooou -1.0000 o. 60000 o. 60000 
l:; 11 03/30185 (1 0 -1.oovo -1.0000 0.70000 o. 70000 

• 13 12 03131/85 0 0 -1.0000 -1. 0000 0.5000V 0.50000 
13 12 0~/07185 0 0 -1. 000(1 -1.0000 0.50000 0.50000 
13 12 05115/85 0 0 -1. 0000 -1. 0000 0.00000 o. 20000 
13 12 05116165 17 0 -1.0000 -1.ouoo -1.00000 -1. 00000 
13 13 03/02/85 0 0 -1.0000 -1.0000 0.00000 0.10000 
13 J3 04/07185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 

• 13 13 05/15/85 0 0 -1.0000 -1.0000 ~.00000 O.OuOOO 
13 13 05116/85 0 c -1.0000 -1.0000 -1.00000 -1. 00000 
13 14 04/07/BS 0 0 -1.0000 -1.0000 0.00000 0.00000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE Fl6~RE 1-1 
POTHOLE NU"8ER - SEE Af'PENDll B MPS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "IN!"U" "Al!"U" 
LOCAT!ON NU"BER OF TRAPPED STRANDED Of POTHOLE Of POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DUR!N6 DURIN& 

• DISCONNECTED CONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
13 14 05115/95 0 0 -1. 0000 -1. 0000 0.00000 o. 00000 
13 14 05/lb/65 0 0 -1. 00(10 -1. 0000 -1.00000 -1.00000 
13 lb 03124/95 0 0 -1. 0000 -1. 0000 0.00000 O.OV0'10 
13 lb 03130195 ii 0 -1. 0000 -1. 0000 0.00000 0.00000 

• 13 lb 03131195 0 0 -1.0000 -1. 0000 o. 00000 o. 00000 
13 lb 04/07/B5 0 0 -1. 0000 -1.0000 0.00000 0.00000 
13 lb 05115185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
13 lb 05/lb/85 0 0 -1.0000 -1. 0000 -1.00000 -1.00000 
13 3 03/03/85 0 0 -1.0000 -1. 0000 0.40000 0.50000 
13 

, 
05/15185 v 0 -1.0000 -1.0000 0.20000 0.20000 0 

• 13 :I 051 lb/95 b 0 -1.0000 -1.0000 -1.00000 -1. 00000 
13 4 03/V2/85 0 0 -1.0000 -1. 0000 O.bOOOO O.bUOVO 
13 4 O:i/03195 0 0 -1. 0000 -1. 0000 o.voooo 0.00000 
13 4 05115185 0 0 -1. 0000 -1.0000 0.00000 0.100(10 
13 4 05/lb/85 0 0 -1.0000 -J. 000(1 -1. 00000 -1.000(10 
13 5 03102165 0 0 -1.0000 -1. ooov o.eoooo 1. 00000 

• 13 5 03103195 0 0 -1. 0000 -1.0000 0.40000 o. 40000 
13 • 03109/85 (I 0 -1. 0000 -J. 0000 0.20000 0.400UO , 
13 5 03110185 0 0 -1. 0000 -1.0000 0.00000 0.40000 
13 5 031 lb195 0 0 -1.0000 -1.0000 0.00000 o. 20000 
13 5 03117 /85 0 0 -1. 0000 -J. 0000 0.40000 o. 40000 
13 5 03123195 0 0 -t. oono -1.0000 0.00(•0(1 o. 00000 

• 13 s o:;m1ss 0 0 -l.0000 -J. 0000 0.50000 o. :.oouo 
13 5 03/30185 0 0 -1. 0000 -1. 000(1 O.bOOOO 0. bOOOO 
13 5 03131/85 0 0 -1.0000 -1.0000 o. 30000 O.JOO'>O 
13 • 04106/85 (t 0 -1. Ol\Oll -1.ooon (1, 40000 0.500(i0 , 
13 5 04107165 0 0 -1.0(100 -1.0000 0.5ouoo o.soooo 
13 5 05115/65 2 0 -1.0000 -1. 0000 u.20000 o. 40000 

• 13 5 05/lb/85 0 0 -1. OOOl1 -1. 0000 -1.0000') -1.00000 
13 b 05115185 0 0 -1.0000 -1.0000 0.20000 0.40000 
13 b 05116185 8 0 0.5000 -1.0000 -1.0000Q -1. OOOl10 
13 7 03102/85 0 0 -1. 0000 -t. 0000 1. 30000 1. 40000 
13 7 03109185 0 0 -1.0000 -1.0000 0.80000 0.80000 
13 7 03110/95 0 0 -1.0000 -1.0000 o. 60000 0.900UO 

• 13 7 03123185 0 0 -1. 0000 -1. ooou 0.10000 o. 70000 
13 7 03124/95 0 0 -1. 0000 -1.0VOO 1.000~0 1.ouovo 
13 7 03130/85 0 0 -1. 0000 -1.0000 1.1voon 1.10000 
13 7 03nl 185 0 0 -1. 0000 -1.0000 o. 9000\' o. 90uoo 
13 7 04/0b/85 18 1 -1.0000 -1. 0000 1. 000\'0 1. ooono 
13 7 04107185 IB 0 -1. ooou -1. 0000 1.00000 1.00000 

• 13 7 05115185 47 0 -1. 0000 -1. 0000 0.9000\' 1. 00000 
13 7 051 lb/95 109 0 1. 0000 -1. 0000 -1.00000 -1. 00000 
13 8 03102185 0 0 -1.0000 -1.0000 1.10(!00 1.20000 
13 8 05115185 3 0 -t. 0000 -1. 0000 0.30000 0.70000 
13 8 05116/85 I 0 0.7000 -1.0000 -1.00000 -1.00000 
13 ' 03102/BS 0 0 -1.0000 -1.0000 1.00000 I. 00000 

• 13 9 03130/85 0 0 -1.ouoo -1.000\1 o. 70000 0.70000 
13 9 03/31/85 0 0 -1.ooou -l.OON1 o. 70\100 0.70000 
13 ' 05115/85 58 0 -1.0000 -1.0000 0.30000 O. bOOOO 

TABLE LEGEND 

• POTHOLE LOCATION - SEE FIGURE 1-1 
POTHOLE NUft9ER - SEE APPENDIX B ftAPS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NUNBER OF NU"BER OF DEPTH DEPTH "INl"U" "All"U" 
LOCATION NU~BER OF TRAPPED STRANDED OF POTHOLE DF POTHOLE DEPTH DEPTH 

OBSERVATION FRY FRY NHEN OBSERVED NHEN OBSERVED DURING DURING 
DISCONNECTED CONNECTED OBSERVATION OBSERYA Tl ON • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

13 9 05/ lb/85 b 0 O.bOOO -1.ooou -1.00000 -1.00000 
13 9.9 ~115/85 0 0 -1.0000 -1.0000 0.10000 o. 40000 
13 9.9 051 lb/85 0 0 -1.0000 -1. 0000 -1.00000 -1.00000 
13 A 03110185 0 0 -1.0000 O.bUOO 0.60000 o. 60000 
13 A 03116185 5 3 -1.0000 0.9000 o. 90000 0.900ll0 

• 13 A 03123/£5 :; 0 -1.0000 I. 000(1 1.00UOO I. 00000 
13 B 03/10185 30 3 -1.0000 0.9000 0.90000 o. 90000 
13 B 03116185 14 12 -1.0000 0.9000 0.90000 o. 90000 
13 8 03123165 9 0 -1.0000 I. 0000 1.00000 1.00000 
13 ' 03/31185 B -1. 0000 -1. 0000 0.80000 0.81lOllO " 13 c 03131/85 8 I -1.0000 -1.0000 o. 40000 o. 400ll0 • 13 D 03131/85 0 5 -1.0000 -1.0000 0.00000 0.00000 
14 A 03103185 I 0 -1.000ll -1. 0000 0.00000 0.10000 
14 A 03/10/85 0 8 -1.0000 -1.000(1 o. 30000 0.30000 
14 A o:; m 1 B5 3 0 -1. 0000 -1.0000 0.30000 o. 30000 
14 A 03/24185 3 0 -1. 0000 -1. ooou o. 30000 0.30000 
14 A 03130185 14 0 -1.ooou -1.0000 0.20000 0.20000 

• 14 A 03/31/85 0 1 -1.0000 -1.0000 o. 00000 0.00000 
14 A 03131/85 0 I -1. 0000 -1.COOO 0.00000 O. QOOOO 
14 A 04106185 0 0 -1.0000 0.4000 0.10000 o. 40000 
14 A 04/07/85 0 0 -1.0000 -1. 0000 o. 2000(1 o. 40000 
14 A 05115/85 ll 12 -1. 0000 -1.0000 0.00000 0.60000 
14 B 03103/85 0 0 -1.0000 -1.0000 o. 90000 O. 900•;0 • 14 B 03/30185 0 0 0.6000 -1. 0000 0.60000 O.bOOOO 
14 B 03131/85 I 0 -1. 0000 -1. 0000 0.50000 o. 50000 
14 8 0•131/85 l 0 -1.ouoo -1.0000 0.50000 o. 5\1000 
14 B 05115185 0 0 -1. 0000 -1.0000 0,40000 0.40000 
lb A 03103185 0 0 -1. 0000 -1.0000 0.00000 o. 000\10 
lb B 03103185 0 0 0.5000 -1. 0000 0.50ll00 0, 5u0•JO 

• lb c 03103185 0 0 -1. 000\1 o. 2000 0.20000 0.20000 
17 A 03110185 75 0 -1.0000 o. 4000 0.4ooou o. 41J000 
17 B 03110/SS I'" " 2 -1. 0000 0.3000 o. 300(10 0.30000 
18 7 03/02/85 0 0 -1.0\1011 -1.0000 I. 90000 I. 90000 
18 A 03102165 0 0 -1. 0000 -1.0000 0.90000 o. 90000 
18 A 03102185 (I 0 -1. 0000 -1. 0000 1.000M I. ouooo 

• 18 A 03103/85 0 0 -1. 0000 -1. 0(100 l. 80000 I. 80C•OO 
18 B 03/02185 (1 0 -1.0000 -J. 0000 1. 90000 1. 90000 
18 8 03103/85 0 0 -1. 0000 -1. ooou 1.70000 I. 70000 
18 c 03/02/€5 0 0 -1.ooou -1.0000 O.OOUOll 0.00000 
19 c 03103/85 0 0 -1.0000 -J. 0000 0.00000 o. 00000 
18 D 03102/85 0 0 -1. 0000 -1.0000 0.00000 0.000•.10 

• 18 D 03/03185 0 0 -1. ooou -1. 0(10\) 0.00000 0.00000 
18 E 03/02/85 0 0 -1. ooou -1. 0000 0.00000 o. 00000 
18 E 0310:105 0 0 -1.0000 -1.0000 0.00000 0.00000 
18 F 03/02185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
18 F 03/03185 0 0 -1.0000 -1. 0000 0.00000 o. ovooo 
18 G 03102/85 0 0 -1.0000 -1. 0000 0.00000 0.00000 

• 19 G 03103/85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
18 H 03102185 0 0 -1. OOO•J -1. 0000 0.00000 o. 000(10 

TABLE LEGEND 

POTHOLE LOCATION - SEE FIGURE 1-1 

• POTHOLE NU~BER - SEE APPENDIX B "APS 
DATE OF OBSERVATION - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NU"BER OF NU"BER OF DEPTH DEPTH "INI"U" "All"U" 
LOCATJ Oii NU"BER OF TRAPPED STRANDED OF POTHOLE OF POTHOLE DEPTH DEPTH 

OSSERYATION FRY FRY NHEN OBSERVED NHEN OSSEftYED DURING DUR INS 
DISCONNECTED CONNECTED OBSERYATION OBSERYATI ON • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

18 H 03/03/65 0 0 -1.0000 -1.0000 0.00000 0.00000 
19 H 04106/65 0 0 -1. 0000 -1.0000 0.00000 O. OOO<JO 
19 I 04/06185 0 0 -J. 0000 -1. ooou 0.00000 0.00000 
19 J 04/06185 0 0 -1. 0000 -1.0000 0.00000 0.00000 
19 K 03102185 0 0 -1.0000 -J. 0000 0.00000 0.00000 • 19 k 03103185 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
19 K 04106185 0 0 -1.0000 -1. 0000 0.00000 o. 00000 
21 A 03109/85 0 0 -1.0000 -1.0000 1. 90000 I. 9•)000 
21 A 03110185 29 0 -1.0000 -1.0000 1. 60000 J. 80000 
21 s 03/09/85 0 0 1. 3000 -1.0000 l.30000 !. ,.oouo 
21 B 03123/65 (I 0 -1.0000 0.4000 0.40000 0. 40000 • 21 c 03102/85 0 0 -1. 0000 -1. 0000 0.00(100 0.00000 
21 D 03102185 0 0 -1.0000 -1. 0000 0.00000 0.00000 
21 D 03123185 0 0 -1.0000 -1.0000 0.00000 0.00000 
21 D 03124185 0 0 -l. 0000 -l. 0000 o.oouoo 0.00000 
21 E 03102185 0 0 -1.0000 -1.0000 o.oouou 0.00000 
21 E 03123185 0 0 -1.0000 -1. 0000 1. 40(!00 I. 30000 • 21 F 03/02185 0 0 -l. ooou -l. 0000 0.00000 o. 00000 
21 6 03102/65 0 0 2.5000 -1.0000 2.50000 2.50000 
21 H 03102165 u 0 I. ooou -1. 0000 1.00000 1.00000 
21 I 03102185 0 0 1.6000 -1.0000 1.60000 !. 60000 
22 1 03124185 0 0 -1.0000 -1.0000 0.00<100 0.00000 
22 B 03/23185 35 0 -1.0000 -1.0000 o.90000 0.90000 • 22 c 03123185 0 Q -1.0000 O.bOOO 0, bOOOO o. 60000 
23 1 03123185 7 0 -l. 0000 -l. 0000 O.bOOOO o. 60000 
"" 1 03/24185 0 0 -1.0000 -1.0000 o.50000 o. 70000 .,, 
23 11 03102185 0 0 -1.0000 -1. 0000 0.00(100 o. 00000 
"" 12 03/02185 0 0 -1. 0000 -1.0000 0.30000 0.30000 .,, 
"" 14 O:i/02185 0 0 -1.0000 -1. 0000 0.00000 o. ooouo ., 

• 23 " 03/02185 0 0 -1.0000 -1. 0000 0.60000 O.bOOOO • 
23 3 03123185 0 0 -1.0000 -1.0000 0.10000 0.10000 
23 3 03124185 0 0 -1.ouoo -J. OO(IO o. 30000 o. 30000 
23 3 03130185 0 0 -1.0000 -1.0000 0.30000 0.30000 
23 3 031)0185 0 0 -1.0000 -1. 0000 0.30000 o. 30000 
23 3 03/30185 0 0 -1.0000 -l. 0000 0.30000 0.30000 • 23 3 04/ub/85 0 0 -1.0000 -1.0000 0.30000 o. 30000 
23 3 04107185 0 0 -1.0000 -1. 0000 0.30000 0.30000 
2l 4 03102185 0 0 l. 7000 -1. 0000 1. 7000U !. 70000 
23 4 Ol/23/65 30 0 -1. 01100 -1.0000 1.20000 1. 20000 
23 4 03/24185 97 0 -1. 0000 1.6000 l. 60000 1.60000 
23 4 04107185 132 0 -1.0000 -1.0000 1. 50000 l. 50000 • 23 s 03102185 0 0 0.3000 -1.ooou 0.30000 o. 30000 
2l 5 03123165 0 0 -1.0000 -l.0000 0.00000 0.00000 
23 5 03124/65 1 0 -1.0000 -J.0000 o.2ouoo 0.30000 
23 5 04/07185 0 0 -l.0000 -l. 0000 o.~oooo o. 40000 
23 s 04/07/85 0 0 -1. 0000 -1. 0000 o. 40000 0.40000 
23 b 03/02185 0 0 o. 7000 -l. 0000 0.10000 0. 70000 • 23 6 03/23185 0 0 -1.0000 -1.0000 o.oooou 0.00000 
23 6 03/24185 0 0 -1.000\1 -1. 0000 0.40000 0.40000 

TABLE LEGEND 

POTHOLE LOCATION - SEE FIGURE l-1 

• POTHOLE NU"8ER - SEE APPEND!l B "APS 
DATE OF OBSERYATJON - SEE FIGURE D-2 



• 
POTHOLE POTHOLE DATE NUftBER OF NU"8ER OF DEPTH DEPTH ftlN!"U" "Al!lllJ" 
LOCATION NU"BER OF TRAPPED 6TRANaED DF POTHOLE DF PDTHOLE DEPTH DEPTH 

OBSERVATION FRY FRI NHEN O!SERVED NHEN OBSER'IED DUR!H6 DUR I HS 
D!SCOHNELTED CONNECTED OBSERVA Tl ON OBSERVAllON • -------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------

23 b 03/30/85 0 0 -1.0000 -1.0000 0.30000 o. 30000 
23 b 03/30/85 0 0 -1.0000 -1.0000 0.30000 o. 3uooo 
23 b 04/07/85 0 0 -1. 0000 -1. 0000 0.10000 0.10000 
23 7 03/02/85 0 0 o. 700\1 -1. ooou o. 70000 o. 70000 
23 7 03/30/85 0 0 -1.0000 -1.ouoo 0.50000 0.50000 • 23 7 03130/85 0 0 -1.0000 -1.ooou 0. 50UOO o. 50000 
23 7 04/0b/85 0 0 -1. 0000 -1.0000 0.30000 0.30000 
23 7 04107165 0 0 -1.0000 -1. 0000 o. 30000 o. 30000 
23 9 03102165 0 0 1.5000 -1. 0000 I. 50000 I. 500(10 
23 B 04/0b/85 137 0 -1.0000 -1. ooou 0. 9000U o.qoooo 
23 c 04/0b/85 0 0 -1.0000 -1. ouoo I. 40000 I. 40000 • 23 c 04/07 /65 57 0 -1.0000 -1.0000 1.40000 1. 411000 
23 E 03123/65 0 0 -1. 0000 0.1000 0.10000 0.10000 
24 I 03/23/85 0 0 -1.0000 -1.0000 0.00000 0.000110 
26 I 03/03/85 0 0 -1.0000 1.4000 1.30000 1. 40000 
2b I 03/03/65 12 7 -1. 0000 -1.0000 o. 80000 o. 80000 
26 I 03/Qq/BS 12 • -1.0000 0. 6000 0.40000 O.bOOOO J • 2b I 03/10/85 q 0 -1. 0000 -1. OoOO o. 40000 2. 30000 
2b I OJI I b/65 0 0 -1. 0000 -1. OUOi' 0.00001.1 o. b(IOOO 
2b 03/17/85 0 0 -1.ooou -1. 00(>0 0.40000 o. i.1.1000 
2i. 03/23/65 3 0 -1.r.000 0.3000 0. 30000 o. 30000 
Zb Oo/24/85 ' 0 -1. ouoo 0.6000 u.00000 1. ouooo • 
26 I 03/30/85 II 0 -1.0000 -1.0000 2.40000 2. 40000 • 2b I 03/ll/85 Iv 0 -1.0000 -1.0000 0.50000 0.20000 
2b I 04/(lb/85 0 0 -1. 0000 -1. 0000 0.50000 0. 700UO 
2b I 04/07/BS 0 0 -1.0000 -1.0000 0.40000 0. 4UOOO 
2b I 05115165 0 0 -1.0000 -1. 0000 0.10000 0.10000 
2b 11 04/0b/65 (I 0 -J. 0000 -1. 0000 o.oouoo 0.000(10 
26 II 04/07185 (I 0 -1.0000 -1. 0000 o. oooov o. 00000 • 2b 12 04/0b/85 0 0 -1.0000 -J. 0000 0.00000 0.00000 
2b 12 04107185 u 0 -1. 0000 -1.0000 0.00000 o. 00000 
2b 2 03/lb/65 So 0 -1.0000 -1. 0000 o.soooo O.bUOOO 
26 2 03/17/85 0 0 -J.0000 -1. 0000 0.60000 0.80000 
26 ' 03/30/85 0 0 -1. 0000 -1. 0000 1. 20000 o. 90000 • 
2b 2 03/31185 0 0 -1.0000 -1. 0000 1.00001! o. qoouo • 2b ' 04/07/85 50 0 0.9000 -1.0000 o. 9000\1 0.60000 • 
26 ' 05/15/65 i.s 0 -1. 0000 -1.0000 O.bOOOo O.bOOOO ' 
2b 2 05115185 70 0 -1.0000 -1.0000 0.10000 o. 50000 
2b ' 03/23/65 0 0 -1. 0000 -1.0000 0.70000 I. 00000 v 

2b 3 03124/65 0 0 -1. 0000 -1. ooou 1.00000 1.10000 
2b 3 03/30/65 0 0 -1.ooou -1.0000 1.20000 I. 30000 • 2b 3 03/31165 0 0 -1. 0000 -1. 0000 0.60000 0. 900\\0 
2b 4 03103/BS (I 0 -1. 0000 -1. 0000 2.20001! 2. 20000 
2b 4 03/03/65 0 0 2.7000 -1. Ooon l. 70000 2. 80000 
26 4 03109/85 0 0 -1. 0000 2.1000 2.10000 3. 700UO 
2b 4 03/10/85 0 0 -1.0000 -1.0000 2.00000 1. 000\lO 
2b 4 03/lb/85 60 0 -1.0000 -1. 0000 J. sooou 1. qoooo • 2b 4 03117/65 0 0 -1.0000 -1.000\1 1.80000 2.00000 
2b 4 O:l./23/65 2 0 -1.0000 -1. 0000 2. 00000 2.20000 

TABLE LE6ENO 

POTHOLE LOCATION - SEE FISURE 1-1 • POTHOLE NU"BER - SEE APPENDIX B "APS 
DATE Of oesERVATION - SEE FIGURE 0-2 



• 
POTHOLE POTHOLE DATE NU"BER OF MU"BER OF DEPTH DEPTH "INl"U" "All"U" 
LOLATION NU"BER OF TRAPPED STRAtlDED OF POTHOLE DF POTHOLE DEPTH DEPTH 

OBSERVATION FRI FRI MHEN OBSERVED MHEN OBSERVED DUR INS DURIN& 

• DISCONNECTED LONNECTED OBSERVATION OBSERVATION 

-------- ------- ------------- --------- ---------- -------------- ------------- ------------ -------------
26 ' 03/23/85 2 0 -1. 0000 -1.0000 2.00000 2.20000 
26 ' 03121/85 3 0 -1.0000 -1.0000 2.30000 2. 700(10 
26 ' 03/31/85 0 0 -1.0000 -1. 0000 1.BOOOO 1. 80000 
lb ' 01106185 25 0 -1.0000 -1. 0000 0.80000 1.00000 

• 26 ' 04/07185 25 0 -1.0000 -1. 0000 1.80000 1. 80000 
2b ' 05115/85 5(1 0 -1.0000 -1.0000 1. 50000 1. 50000 
2b ' 05/15185 50 I -1.000ll -1.0000 l.60000 1. bOOOO 
2b 5 04/0b/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
2b 5 04107 /85 0 0 -1. 0000 -1. 0000 0.00000 0.00000 
n b 03109/85 0 0 -1.0000 -1.0000 0.10000 o. 50000 

• 2b b 03/10185 0 0 -1.0000 -1.0000 0.00000 o. 00000 
2b b 03/16/85 0 0 -l .0000 -1. 0000 o.oouoo 0.00000 
26 6 031l7/85 0 0 -1. 0000 -1.0000 0.00000 0.10000 
26 7 03/09/BS 0 0 -1.0000 -1. 0000 o. 70000 1.10000 
2b 7 03110/85 0 0 -1.0000 -1. 0000 o. 90000 0.70000 
26 7 03/lb/85 0 0 -1. 0000 -1.0000 0.20000 o. 40000 

• 2b 7 03/17/85 0 0 -1.0000 -1.0000 O.iOOOO o. 80000 
2b A 0~/31/85 0 0 -1.0000 -1. ooou 0.50000 0.60000 
26 A 03131/85 SB s -1. 0000 -1.0000 o.soooo o. 50000 
2b A 01107/85 0 0 -1.0000 -1. 0000 0.10000 0.20000 
2b A 05/16/BS 0 0 -1.000U -1.0000 -1.00000 -1. 00000 
26 B 05/10/85 0 0 -1.0000 -l. 0000 -1.00llOU -1.00000 

• 2b c 03/lb/85 0 0 -1. 0000 -1. 0000 1.00000 1.00000 
2b c 03/17/85 0 0 -1. 0000 -1.0000 1.10000 l. 20000 
2b c 05/16/85 IS 0 -1.0000 -l.0000 -1.00000 -1.00000 
2b D 03/31/8S 0 0 -1. 0000 -1.0000 0.5000(1 0.80000 
26 D 05/ lb/8S " ,, 0 -1.0000 -1.0000 -1.00000 -1.00000 
27 A 03116/85 10 0 -1.0000 -1. 0000 o. 30000 0.:10000 

• 27 A 03/23/85 25 0 -1.0UOO -1.0000 0.40000 o. 40000 
27 A 05115185 ' 0 -1.0000 -J. 0000 o. 40000 0.10000 ,) 

27 A 05/16/85 0 0 -1.0000 -1.0000 -1.00000 -1. 00000 
27 8 05/15/8S 0 0 -1.0000 -1.0000 u.10000 o. 10000 
27 D OS/IS/BS 0 0 -1. 0000 -1.0000 0.20000 0.20000 
27 D OS/ lb/85 0 0 -1.000ll -1.0UO~ -1.00000 -1.000l!O 

• 27 E 05115/85 0 0 -1.0000 -1.0000 o. 90000 o. 9uooo 
27 F 03/16/85 0 0 0.2000 -1.0000 0.20000 0.20000 
27 F 05/lb/85 0 0 -1.0000 -1. 0000 -1.00000 -1.00000 
27 6 03/U9/85 0 0 -J. 0000 -1.0000 0.00000 o. 30000 
27 6 03116/85 0 0 -1.0000 -1.0000 0.00000 0.00000 
27 6 03/23/85 0 0 -1. 000\1 -1. 0000 0.20000 0. 500ll0 

• 27 6 03123/85 u 0 -1.0000 -1.0000 0.0000(1 0.30000 
29 B 03/23/85 0 0 -1. 0000 1. 300(1 1.30000 1. 30000 
29 c 03/23/85 0 0 -1.0000 1.000(1 1.oouoo 1.00000 

TABLE LEGEND 

• POTHOLE LOCATION - SEE Fl6URE 1-J 
f·OTHOLE NU"BER - SEE APPEMDll B "APS 
DATE OF OBSERVATION - SEE Fl6URE D-2 
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M'PENDll E 

RESIDENCE Tl"E OF SAL"ONIO FRY IN POTHOLES OF THE SKAGIT RIVER 

This study •is conducted by Div1d A. Troutt ind Dr. 61lbert 8. Piuley of 
the llish1ngton Cooperit1ve F1sher1es Re&eirch Unit for R. W. Beck ind 
Assoc1•tes •• p•rt •nd 1n conjunction •1th the pothole •nd gr•velb•r tripping 
ind str•nding studies funded by Se•ttle City light • 

This pr11•ry purpose of this llllrk ••• to study the residence ti1e of 
sil1onid fry 1n potholes •long the Skig1t River. This results of this report 
•re su111ri2ed 1n Section IV of this report • 
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ABSTRACT 

The movement of juvenile salmonids in the upper Skagit River was 

studied in relation to fry stranding that occurs in potholes due to 

fluctuating river water levels. The study was performed during the spring 

(March to May) and the su11111er (August and September) because these are the 

times of greatest juvenile salmonid abundance in the river. The study 

focused on 28 known potholes located between the mouths of the Sauk River 

and Bacon Creek on the Skagit River in Washington State. 

When the river level is raised to maximum flows, the potholes are 

connected allowing the fish to move freely among them. The movement of the 

fish in and out of these potholes was followed over time by analyzing the 

ratio of marked to unmarked fish remaining in the potholes after specific 

time intervals. Factors considered to influence the movement of fish out 

of the potholes were the amount of cover, the physical location of the 

pothole with respect to the main river channel, the size of the fish, and 

the season . In the spring season, Chinook salmon fry (Oncorhynchus 

tshawytscha) were the dominant species captured, while the su11111er season 

involved both steelhead trout (Salmo gairdneri) and coho salmon (.Q.:_ 

kisutch) • The results of the spring study indicated that juvenile chinook 

salmon spent an average of 2.5 days in potholes once they became trapped, 

while coho fry spent an average of 1.3 days in potholes. Chum salmon 

stayed the least time at 0.5 days. Results of the sunmer study indicated 

that young steelhead spent an average of 1.6 days in potholes once they 

became trapped, and coho fry spent 1.4 days. In the case of all four 

species of fish for both seasons (spring and sunmer), the length of 

residency in the potholes was positively correlated with an increase in the 

amount of cover available. During both seasons (spring and sunmer), all 

three species of salmon exhibited a distinct preference for potholes 
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• located on side channels. Only steelhead showed no apparent preference for 

potholes based on location • 
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INTRODUCTION 

The Skagit River flows out of the northwestern Cascade Mountains in 

the Canadian Province of British Columbia. The river continues south for 

some 50 miles before entering the State of Washington via Whatcom county • 

The Skagit River then meanders south and west through Skagit County where 

it enters Puget Sound near the town of LaConner (Figure 1). 

The early 1900's marked the beginning of hydroelectric power 

development by the City of Seattle on the Skagit River. Gorge Dam, the 

first of three dams, is located at river mile (RM) g5,6, Gorge is a 

realtively small dam with 6,600 acre-feet of usable storage. The second 

dam, Diablo, is located 4.3 miles upstream from Gorge Dam. Oiablo is 

considerably larger with a usable storage of nearly 50,000 acre-feet. The 

third and largest structure on the Skagit River, Ross Dam, is located at RM 

105 and provides 1,053,000 acre-feet of usable storage (Figure 1). 

When the Federal Power Commission (FPC) issued the City of Seattle its 

first license (No. 553) in 1968, it required a minimum flow release of 1000 

cfs from Gorge Dam. During routine operations, the flows fluctuate on a 

daily basis in direct proportion to electrical demand. At low flows, small 

depressions and pools in and around various side channels and gravel bars 

become isolated from the main river as the water recedes and young fish 

concentrate in them. When the river level is raised due to maximum flows, 

these potholes become connected and confluent with the main river allowing 

the fish to move about freely. The Washington State Department of 

Fisheries has expressed concern that these daily flow changes and their 

resultant alteration of the river level might result in some additional 

mortality of the various species of juvenile salmonids that utilize the 

river for rearing. As a result of these concerns, several studies were 
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undertaken to investigate the effects that river flow fluctuations had on 

salmonid survival (Thompson 1970; Stober et al. 1982; Jones and Stokes 

1984). The present work is an extension of those previous investigations. 

It was designed to look at residence time of four juvenile salmonids: 

chinook salmon (Oncorhynchus tshawytscha), coho salmon (~ Kisutch), chum 

salmon (~ Keta), and steelhead (Salmo gairdneri) in relation to the amount 

of cover present in the potholes and the location of the potholes in 

relation to the main river channel. In this study, we examined the 

potential problem caused by pothole stranding of young salmonids as 

previous investigations had dealt primarily with gravel bar stranding • 

2.0 PREVIOUS INVESTIGATIONS 

The Department of Fisheries and Seattle City Light entered into a 

cooperative study in 1969 to help set a flow regime to minimize mortality 

of the various species of salmonids present in the Skagit River (Thompson, 

1970). Primary concern centered on juvenile spring chinook salmon 

(Oncorhynchus tshawytscha) and juvenile chum salmon (~ Keta). Thompson 

(1970) found that under certain conditions large numbers of chinook were 

being stranded and killed on gravel bars as the water levels receded. This 

finding prompted Thompson (1970) to recommend a minimum flow of 2800 cfs at 

Marblemount which would greatly reduce the potential mortality of juvenile 

Chinook throughout the river. Because tributary inflows increased 

throughout the critical fish rearing period of February through May, the 

minimum flow allowed at Gorge Dam declined from 2500 cfs in February to 

1700 cfs in May. In 1972, Seattle City Light requested that the Department 

of Fisheries investigate further the phenomenon of fry stranding on gravel 

bars to reevaluate the flow schedule proposed by Thompson (1970). 

Subsequently, Phinney (1974) examined 5 different gravel bars along 
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the Skagit River in March of 1973, where he estimated the overall average 

number of fry stranded per square foot of gravel bar. This value was used 

in combination with aerial photographs taken over the Skagit River upstream 

from the confluence of the Baker River, to estimate the total area where 

potential stranding could occur at low flows. From these values, it was 

estimated that 33,500 fry were killed on March 17, and 239,000 fry were 

killed on March 18 under operating conditions outlined by Thompson (1970) • 

Phinney (1974) concluded that Thompson's 1970 operating recommendations 

were not offering adequate protection for the juvenile salmon. Phinney 

(1974) concluded that the regulated fluctuations that occur between 

February and May needed to be reduced, and the rate of change needed to be 

reduced also. City Light informally agreed to increase minimum flow levels 

during periods of peak fry abundance . 

Studies designed to assess the effects of flow fluctuations on 

spawning behavior, egg deposition efficiency, incubation, fry survival to 

emergence, and bar stranding of steelhead (Salmo gairdneri), and chinook 

and chum salmon juveniles were conducted by Stober et al. (1982) and Woodin 

et al. (1984). Stober et al. (1982) found that the size of the fish played 

a significant role in the stranding of steelhead fry, where it was observed 

that after steelhead reached 40 mm in length, they became less susceptible 

to stranding. Woodin et al. (1984) found that discharge timing greatly 

affected juvenile salmonid stranding, and they concluded that mortality 

could be greatly reduced if the major volume of water discharge took place 

before dawn. 

The various studies to date regarding water volume fluctuations have 

focused on salmonid fry stranded on gravel bars with only a passing mention 

of juvenile salmonids being trapped in potholes (Woodin et al. 1984) . 
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Potholes are formed as the river recedes leaving small hydrographic 

depressions and pools in and around various side channels isolated from the 

main river for prolonged periods of time. This results in the trapping of 

juvenile salmonids, which then are susceptible to elevated temperatures, 

reduced dissolved oxygen levels, avian predation, dewatering and crowding 

stress in these potholes. 

• 3. 0 OBJECTIVES 

The primary objective of this study is to better understand the role 

pothole stranding plays in juvenile salmonid mortality. Although previous 

• studies by Stober et a 1 • (1982 l and Woodin et a 1 • ( 1984 l mentioned po tho 1 e 

stranding on Rockport Bar, to date no study has focused specifically on 

this phenomenon. 

• Other objectives were to determine the length of residency for the 

various salmonid species encountered in the potholes; to evaluate the 

behavioral and environmental relationships that might lead to pothole 

• trapping, residency, and subsequent mortality; and to make recorrmendations 

that will help reduce this phenomenon as a source of mortality. 

• 4.0 MATERIALS AND METHODS 

• 

• 

• 

4.1 Selection of Study Sites 

A study documenting the location and number of potholes on the upper 

Skagit, between the mouths of the Sauk River and the Newhalem River has 

been performed during the spring (Jones aid Stockes 1984). A preliminary 

survey of the potholes was performed in the weeks prior to the present 

study, so that a representative sample of "typical" potholes could be used 

during the study. From this survey of almost 150 potholes, 28 potholes 

were selected for study that regularly contained water, that frequently 
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were connected with the Skagit River, and that had previous sightings of 

trapped fish during low flow periods. 

The test potholes represented a range of substrate, cover, and 

location conditions conmon to the majority of potholes along this reach of 

the Skagit. The potholes were classified into groups according to easily 

identifiable physical parameters thought to influence salmonid residency 

time. The first of these characteristics was pothole location: either (al 

isolated from the main river on a side channel or back slough and often 

separated by distances of 10-100 m. or (bl adjacent to the main river with 

direct confluent connections to the river during high flows (4200+ cfsl • 

Isolated potholes were studied on Rockport Bar, Upper Tin Shack, Hooper 

Slough, Marblemount Slough, and Bad Spot (Appendix Il. Adjacent potholes 

studied were on Oink Bar, Carnage Bar, Model Pothole, Stump Haven, Waynes 

Swim, Big Eddy, and Hooper Slough (Appendix Il. 

Another factor expected to influence the residency time of young 

salmonids was the amount of available cover. Therefore, potholes were 

classified as having either (al low or no cover, (bl moderate cover, or (cl 

heavy cover. Potholes containing no cover usually had a sand or mud bottom 

that provided no place for fish to hide. Oink Bar, Carnage Bar, Upper Tin 

Shack, and Waynes Swim A & E were examples having this miniscule amount of 

cover (Appendix I). Moderate cover consisted either of large cobble 

substrate, often with small amounts of grass and sticks or mud or sand 

bottoms with some grass, logs, leaves, or other type of cover. Obviously, 

there exists a wide range of substrate and cover combinations that fell 

into this moderate cover category. Oink Bar A, Hooper Slough II, Rockport 

15 & 17, Model Pothole A, and Waynes Swim I were examples of this (Appendix 

Il. Heavy cover consisted of large, deep potholes with a bottom composed 
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primarily of cobble and large stones and with some additional form of 

e cover such as iogs, deep undercut banks, root wad systems, or a combination 

of these. Marblemount Slough A, Model Pothole B, Stumphave, Hooper Slough 

lE & B, and Bad Spot contained this type of pothole (Appendix !). 

e 4.2 Stream Flow Data 

Seattle City Light maintained predictable flow levels and discharging 

rates at Gorge Dam according to requests made by R.W. Beck and Associates 

e during the course of this study. These flows fluctuated between minimum 

flows of 2300 cfs in the spring and 1700 cfs in the surrmer and a maximum 

flow of 4500 cfs for both seasons. In addition to setting flow rates and 

e fluctuations, discharging also was regulated to begin sometime at night so 

that the minimum flow was reached during darkness to minimize mortality 

(Woodin et al. 1984). The river level was then increased between 4 am and 

e 5 am to maximum flows. Since the increased flow resulting from the release 

of water at Gorge Dam takes about 6 hours to reach Rockport Bar (Stober et 

al. 1982), certain potholes remain disconnected for at least 6 hours during 

e daylight. This time lag gave us sufficient time to capture and mark the 

• 

• 

• 

• 

fish that were trapped in potholes before the water rose enough to cover 

them. 

Tributary inflow was monitored by calling the Environmental Department 

of Seattle City Light. High tributary inflow (>1500 cfs) usually caused 

all the potholes to be confluent with the main body of water, thus 

preventing any pothole residency studies. 

frequently in March, April, and October. 

4.3 Study Techniques 

This condition occurred 

The sampling routine remained the same throughout the study. The 

spring experiments took place between Friday and Monday, due to flow 

restrictions, while the sunmer experiments involved a daily sampling for 
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the first three weeks of August, and then three days a week during the 

middle of September. 

The first day of the study involved selecting a series of 6 to 9 

potholes in 3 different areas that would connect and disconnect with the 

main river during the next two days. Fish were removed from each pothole 

using a Smith-Root type VII electroshocker. The stunned fish were dip 

netted out of the pothole and placed into a recovery bucket for a few 

minutes. Mortalities were removed and the remaining fish anesthetized with 

MS-222. Total lengths were recorded, the fish marked, species recorded, 

and then the fish were released back into the same isolated pothole • 

The fish were marked using a powdered flourescent dye applied with a 

#4 acrylic artist's brush. The dye particles, ranging from 30-350 um, are 

taken into the brush fibers and "pushed" in a tail to head direction onto 

the rear third of the fish. A small mark on the caudal peduncle appears, 

which is readily visible to the trained eye. The dye is commercially 

available in a variety of colors, of which red, blue, orange, and 

chartreuse were used for this study. Dye applied in this manner is visible 

up until 40 days after application (Troutt and Pauley 1986). 

After release into the potholes the fish were left for 24 hours, 

during which time subsequent confluence of the river and potholes allowed 

the fish to move freely. After 24 hours the potholes were electrofished 

once more. The fish taken were subjected to the same sampling routine as 

previously described, except that fish were checked for the presence of 

marks. Marked fish were noted and then all fish released to the pothole of 

origin. This procedure was repeated again after 24 hours (48 hours after 

the marking of the fish). Each pothole was checked once more 7 days after 

the initial test . 
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A limited test was conducted on the spring Chinook. These fish were 

marked using a multicolored flourescent pigment dye propelled by a 100 psi 

air jet (Jackson 1959) • 

4.4 Data Analysis 

The data were collected and analyzed as a single mark with multiple 

recapture study. By following the ratio of marked fish remaining in the 

potholes over time, the residency time of the fish (or "survival" of fish 

in the originally marked population) can be estimated since all of the 

fish in the pothole were originally marked (m), the average of the ratio of 

the number of recaptures at time l+l to the number of marks present in the 

population at time 1 will give an estimate of survival in terms of 

residency in the pothole (Ricker 1975). These fish do not necessarily die, 

but are simply assumed to leave the pothole. 

{ ( Ri~l )/ n : s 
\ \ R1 • 

The natural log of the survival rate gives the instantaneous rate of 

• mortality (z). 

• 

• 

• 

S=e-z 

-ln s=z 

The length of residency easily can be derived by taking the inverse of the 

instantaneous mortality rate (K) according to Ricker (1975). 

K=l/z 

The average residency is calculated easily by doubling this z value 

(Robson 1960, 1961; Hinton 1982). The underlying assumption of this basis 

calculation is that the fish are distributed uniformly through time. This 

assumption is more clearly understood by analyzing the movement of the fish 
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in potholes through time. A fish removed for marking on day 1 may be at 

the beginning or end of its stay in the pothole. A sample of fish would 

have residents distributed normally over time. Therefore, an average 

estimate would place any given fish somewhere near the middle of its stay . 

Doubling this value gives an average length of stay. 

2K=average length of residency 

The average length of residency for the various factors considered are 

analyzed using a t-test for means at the .05 confidence level with n+n-2 

degrees of freedom 

5.0 RESULTS 

5.1 Spring 

The mark and recapture data for juvenile salmonid stranding is 

presented in Appendix II. A total of 1400 fish were captured between March 

1 and May 16. Chinook salmon fry were the only species encountered in 

March. Chum salmon and coho salmon juveniles entered the potholes in 

April, but chinook st'll comprised 67% of the total number of fish marked 

(Fig. 2). Although chinook fry were still dominant by a wide margin in 

May, chum salmon increased and coho salmon decreased (Figs. 2). The 

overall average residencies of all 3 species for spring are presented in 

Fig. 3: chinook fry average 2.4 days as pothole residents; coho fry spent 

an average of 1.4 days in the potholes; and chum fry spent an average of 

only .5 days in the potholes. 

The first variable considered to affect the average length of stay in 

potholes was season. Chinook fry averaged nearly 2.6 days of pothole 

residency in March, 2.3 days in April, and 2.4 days in May (Fig. 4). Coho 

juveniles spent an average of 1.4 days in the pothole during April, and 1.3 
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days in May (Fig. 5). Average residency for chum fry was .13 days in April 

and .49 days in May (Fig. 5). Tests for statistical significance show that 

residency does not change over time for all species. The associated 

standard deviations, ranges, and number of potholes used to obtain these 

average residencies are presented in Appendix. 

The amount of cover a pothole affords to juvenile salmonids was 

another factor considered to influence residency. For both Chinook and 

coho fry, t-tests at the .05 level of significance show that the average 

length of stay increased with increased pothole cover (Table 1). Chinook 

fry spent an average of 1.31 days in potholes with no cover and over 3.0 

days in potholes with moderate to heavy cover (Fig. 5). Coho fry showed a 

similar trend, averaging .7 days in potholes with no cover and 2.3 days in 

potholes with moderate to heavy cover (Fig. 5). Chum salmon spent so 

little time in potholes that there was not any significant statistical 

relationship but the trend appeared similar to coho and Chinook (Fig. 5). 

Pothole location relative to the main river also affected pothole 

residency time. Once again, both chinook and coho salmon juveniles show 

significant statistical relationships using t-tests at the .05 level of 

significance (Table 2). Chinook averaged 1.9 days in potholes on back 

sloughs or side channels (Fig. 6). Coho fry also favored side channel 

potholes, averaging 2.0 days in them and only .27 days in potholes along 

the main river (F1g. 6). Although chum salmon spent very little time in 

potholes, they appear to follow the same trend (Fig. 6). 

The last factor considered to influence fry residency was the length 

of the fish (Fig. 7). The seasonal average for stranded chinook fry was 

42.6 mm; 

41.9 mm. 

in the 

for stranded coho fry was 39.4 mm; and for stranded chum fry was 

A trend of increasing length was evident among the chinook found 

potholes as time passed. The young chinook averaged 40.9 mm in 
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e March, 43.0 11111 in April, and 45.0 11111 in May. The smallest chinook fry 

marked was 36.0 11111 and the largest was 47.0 11111. 

• 
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• 

On the other hand, coho and chum fry average lengths decreased over 

time during the study. Coho averaged 42.6 11111 in April and only 37.8 mm in 

May. The chum fry averaged 43.2 11111 in April, and dropped to 40.7 11111 in 

May. 

5.2 Summer Data 

The su11111er sampling season, conducted during August and September, 

dealt primarily with coho salmon fry and steelhead trout juveniles. A 

total of 1600 fish were captured and marked during this part of the study . 

The species composition in potholes for the month of August was 64% 

steelhead and 36% coho (Fig. 2). This was reversed in September, with coho 

fry making up the majority of fish encountered in the potholes (56%), while 

steelhead comprised the remaining 46% (Fig. 2). 

The overall average residency time for steelhead during the summer 

sampling season was 1.61 days and for coho salmon it was 1.4 days (Fig. 3) • 

The standard deviations, median, and numbEir of potholes used are tabulated 

in Appendix III. 

A breakdown of the average length of stay on a monthly basis is 

presented in Figure 4. Residencies averaged 1.4 days for steelhead and 

1.75 days for coho in August, while steelhead averaged 1.9 days and coho 

• averaged .75 days in September. The reduction in residency for coho was a 

• 

• 

significant one at the alpha .10 level. The trend for steelhead was not 

statistically significant, even though the trend was upward and the reverse 

of coho salmon . 

The next factor considered to influence the fry residency in potholes 

was available cover. Coho averaged .3 days in potholes with no cover, 1.6 
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days· in potholes with moderate cover, and 2.0 days in potholes with heavy 

e cover (Fig. 4). A t-test on these means at the alpha .05 level shows that 

residency is significantly longer in potholes with moderate to heavy cover 

(Table 3). Steelhead averaged 1.4 days in potholes with no cover, and 1.6 

• 

• 

• 

• 

• 

• 

• 

• 

• 

and 1.8 days in potholes with moderate to heavy cover (Fig. 4). However, 

the steelhead fry showed no statistical difference in residency for the 

various cover possibilities using at-test at the alpha .05 level. 

Both steelhead and coho juveniles showed no statistical difference in 

pothole residencies relative to pothole location using a t-test at the 

alpha .05 level (Table 4). However, coho fry did appear to favor the side 

channels where they averaged 1.2 days in potholes adjacent to the main 

river and 1.8 days in potholes located on side sloughs or back channels 

(Fig. 6). Steelhead fry averaged 1.6 days for both pothole locations (Fig. 

6) . 

6.0 DISCUSSION 

Potholes tend to provide juvenile salmonids an area of reduced flow, 

some protection from predators, preferred rearing habitat, and a potential 

food ;upply that is better than other areas of the river or back channels 

(Woodin et al. 1984). As river flows are reduced, these areas of fish 

concentration become isolated from the main river. If flows are dropped 

low enough and held there for prolonged periods of time, the potholes may 

dry up completely and kill all the entrapped fish. 

6.1 Spring 

Results of the mark-recapture study in the Spring of 1985 reveal that 

chinook and coho salmon fry tend to spend appreciable amounts of time in 

potholes, while chum salmon are found to spend relatively little time in 

the potholes by comparison. These results agree with previous behavior 

studies of these species (Hoar 1951, 1956; Neave 1955; Lister and Genoe 
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1970; Reiser and Bjornn 1979; Thorpe 1981; Godin 1981) . 

6.1. l Chum 

Hoar (1956) found that chum salmon fry move immediately downstream 

toward salt water after emerging from the gravel with the peak out 

migration occuring somewhere between the end of April and the middle of 

May. The short residency time (0.5 days) in the potholes for chum salmon 

is the approximate time the marked fish are trapped in the potholes 

immediately after a water level drop, and before the river level rises and 

reconnects the potholes to the main stream. Of 73 chum salmon marked and 

released during the spring season, only 3 were recaptured in potholes . 

Since the residency time in any one pothole is short, individual chum 

salmon appear to be susceptible to only one discharing event cycle in the 

pothole where they were originally captured . 

6.1.2 Chinook 

The spring study focused on the movement of juvenile spring Chinook 

salmon. Chinook fry present in the river at this time are the offspring of 

spring and suRll~r adults that returned to the upper Skagit River in 1984. 

Adult fish spawn in mid-September and October in the tailouts of the larger 

pools in the main river. Chinook fry normally emerge from the gravel in 

the Skagit River from January through April and the young spend the next 

90-110 days in the river before migrating out to Puget Sound (Neave 1955). 

It is during this period of freshwater residency that chinook fry are 

susceptible to pothole trapping and stranding. 

Spring study results show that chinook fry spend an average of nearly 

2.5 days in the pothole of original capture. Therefore, these fry are • susceptible to 3 or 4 discharging event cycles once they enter a pothole. 

If fry enter and reside in other potholes after leaving the pothole they 
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were marked in, they are again susceptible to multiple discharging events. 

• Recaptures from a release of 235 fish marked with flourescent dye using the 

traditional high pressure spray technique of Jackson (1959), seem to 

indicate that chinook fry become trapped in additional potholes further 

• downstream from the point where they were first trapped and marked. 

Although 200 fish in a river containing hundreds of thousands of fry is a 

miniscule amount, 5 of these fish were found a week later concentrated in 

• one pothole almost 2 miles downstream. From this observation, it may be 

assumed that fry become trapped in a pothole because the habitat, cover, or 

food is considerably more attractive than the surrounding areas of the 

• river. It is also possible that only a portion of the fish population is 

attracted to these potholes, hence the high propensity toward recapture of 

the same individuals. Because of this attraction, the young salmonids may 

e selectively search out similar areas downstream once they move out of 

earlier potholes that they first encounter. 

A comparison of the influence of the physical location of the potholes 

e on length of stay also indicates a trend. Chinook fry spent a full day 

more in potholes located on side sloughs than in those located along the 

main river. Lister and Genoe (1970) found that young post-emergence 

e chinook salmon preferred the relatively slow waters found in back eddies 

and side sloughs. The chinook salmon that we captured in potholes were 

small post-emergent fry. As the water rises, most of the potholes along 

e the main river are inundated with rapidly moving water, while water in the 

back slough potholes moves much more slowly. It is probable that because 

these back slough areas contain water with less velocity, the fry tend to 

• reside in the potholes located there for the longest time. 

• 

Young fry will seek out cover (Lister and Genoe lg7o; Reiser and 

Bjornn 1979). Cover appeared to play a role in pothole residency time, 
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with chinook fry residing in potholes with moderate to heavy cover twice as 

long as in potholes with little or no cover. The combination of adequate 

cover and slow water is apparently what makes these areas a desired habitat 

for young chinook salmon • 

Chinook fry length was correlated with pothole residency. Chinook fry 

up to 48 mm total length seemed to be susceptible to pothole trapping and 

stranding. Only one chinook over 50 11111 was captured in a pothole. Upon 

reaching a length of about 48 11111, Chinook fry appear to move offshore to 

seek out faster water. Lister and Genoe (1970) found that as chinook fry 

in the Big Qualicum River grew larger, they sought out faster water in 

which to feed. 

6.1.3 Coho 

Juvenile coho were susceptible to pothole stranding during April and 

May. 

Adult 

These fry were the offspring of coho returning in the fall of 1984. 

coho spawn primarily in tributaries to the Skagit River above the 

Sauk River confluence. Coho juveniles emerge in April and May 

move down the tributaries into the Skagit River at that time. 

rear in freshwater for a year or more (Neave 1955). 

and many 

Coho fry 

The residency time of the coho fry at 1.5 days makes them susceptible 

• 

• 

• 

• 

to 2 or 3 discharing event cycles before they move out of the pothole. 

Whether or not coho fry move into other potholes after leaving their 

initial pothole is not clear. In an experiment at Rockport Bar where coho 

salmon from three adjacent potholes were marked with different colors, none 

were recaptured in any other pothole once they left their original pothole. 

The same experiment with chinook fry resulted in the recapture of chinook 

salmon in different potholes, some of which were upstream from the original 

pothole. Coho may be adversely effected by potholes and avoid them after 
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an initial experience with them • 

Pothole location influenced the length of stay for coho juveniles. 

Coho fry resided in potholes adjacent to the main river for only 0.3 days, 

while coho fry in back slough potholes remained 2.0 days. Emerging coho 

fry seek out the slower water found in back eddies and side sloughs 

according to Lister and Genoe (1970). This behavior may be a function of 

water velocity rather than any preference for one pothole over another . 

Cover availability also played a large role in coho fry pothole 

residency. Residency in potholes containing moderate to heavy cover was 

three times greater than in potholes with little or no cover. This 

behavior agrees with information concerning habitat selection by coho fry 

gathered by other investigators (Lister and Genoe 1970; Reiser and Bjornn 

1979). In this respect, they are like chinook fry, and seek out the slower 

water present in back sloughs where adequate cover of some sort is present. 

The size of coho fry found in potholes also affected their length of 

residency. Although some yearling coho greater than 80 mm were caught, no 

age 0 coho over 43 mm were found in potholes during the spring study. Spot 

shocking of several areas on the main river produced age 0 coho up to 47 mm 

in May. It appears that, as coho get larger, they seek out faster water 

(Lister and Genoe 1970). 

6.2 Summer 

Species composition in potholes shifted from predominately steelhead 

in August to a majority of coho in September. Behavioral studies (Chapman 

1965; Frasier 1969; Lister and Genoe 1970; Reiser and Bjornn 1979; Allee 

1981) suggest that emergent coho favor slower water and tend to seek out 

areas such as these potholes. As the fish increase in size, a preference 

for faster water develops at which time the coho move out into the faster 

moving riffle sections of the river (Lister and Genoe 1970). Young coho 
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over the length of 60 nm revert back to preferring slower water and move 

into the pools and side channels (Allee 1981). Emerging steelhead fry seek 

out slow water, but, as they grow, they reside in faster moving water. 

Changes in species composition could result either from steelhead fry 

choosing to move out of potholes, a size induced preference of habitat by 

one or both species or from steelhead being forced out by the coho fry 

through competitive interaction (Allee 1981) • 

6.2.1 Steelhead --
Steelhead trout fry trapped in potholes in the sunmer of 1985 were the 

progeny of adults returning to the upper Skagit and its tributaries in the 

sunmer, fall, and winter of 1984. Adult steelhead spawn sometime between 

December and May, and fry emerge from late July through August. Some 

emergent fry make their way down to the Skagit River from August through 

October, although many steelhead fry spend most of their freshwater 

residency in the tributaries they were spawned in. 

Once steelhead fry move into the Skagit River, they become susceptible 

to pothole stranding and spend an average of 1.6 days in potholes. This 

subjects young steelhead to 1 or 2 discharging event cycles before they 

move out of the pothole. Although the average residency time for 

individual steelhead does not appear to change over the summer season, the 

actual number of fish stranded became greatly reduced. 

Steelhead fry showed no difference in residency time relative to cover 

concentration of pothole location. This lack of preference may be due to 

an early attraction to faster water, thereby avoiding potholes, or it may 

be due to the presence of more aggressive coho salmon which may force 

steelhead fry out of the potholes as suggested by Allee (1981) and Reiser 

and Bj ornn ( 1979) • This behavior may be a size-related phenomenon as the 
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young cono are larger than the steelhead at this time. Previous fry 

e stranding studies on the Skagit River (Stober et al. 1982) found that there 

was a dearth of steelhead fry in the nearshore area once they reached 47 

11'111. In fact, once they reached 40 mm, even though they were still present 

• in tbe nearshore areas, they became less susceptible to gravel bar 

stranding (Stober et al. 1982). Stober et al. (1982) found that by October 

l, young steelhead had grown to this size and moved out of the potholes. 

• 

• 

• 

• 

• 

• 

• 

• 

The results of our study, where the actual number of steelhead stranded in 

potholes dropped substantially from August to September and reached almost 

zero by the second week of October agree with those of Stober et al. 

(1982), as no steelhead over 45 11'111 were found in any potholes during the 

study. Once fish reach 46 11'111 they move to areas of the river where they 

are no longer susceptible to stranding. 

6.2.2 Coho 

Near the end of the spring study, coho fry began to move offshore into 

faster moving water, thus becoming less susceptible to pothole stranding. 

But sometime during June or July the coho moved back into the slower waters 

in areas that made them vulnerable to pothole stranding. Tne overall 

residency time for coho fry in potholes during the summer was nearly 1.5 

days. This subjected them to 1 or 2 discharing event cycles. The 

significant reduction in residency time between August and September may be 

due to an increase in average size (42 mm in August to 54 11'111 in September) 

which may cause the majority of coho fry to move into deeper pools in 

search of uncrowded space as suggested by Allee (1981}. 

Coho fry encountered in potholes during the summer season, like those 

found in the spring study, resided up to five times longer in potholes 

containing moderate to heavy cover than in potholes with little or no 

cover • Coho are well known to associate closely with cover (Lister and 
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Genoe 1970; Reiser and Bjornn 1979) • The physical location of potholes 

also infllienced residency time, as coho fry stayed a full day longer in 

potholes located on side sloughs. The search for slow water by coho fry 

may explain this increased residency time • 

7.0 CONCLUSION 

This study on salmonid pothole residency provided strong evidence that 

coho, chinook, and steelhead fry all reside in potholes for prolonged 

periods of time, generally making them vulnerable to repeated discharging 

event cycles. Chinook and coho salmon, and steelhead trout were 

particularly susceptible to repeated and/or prolonged stranding. This 

vulnerability probably increases the odds that a high mortality rate may 

occur among these fish, especially if the potholes dry up. 

Mortality of these trapped fish can result from several factors. The 

fish that are unfortunate enough to be trapped in potholes with no cover 

are easy targets for avian predators, such as crows, bald eagles, ospreys, 

great blue herons, and kingfishers. If the trapped fish are not eaten, 

they may suffocate due to potentially lethal levels of dissolved oxygen or 

succumb to elevated water temperatures or die when the potholes dry up. In 

other words, salmon fry trapped in potholes following lowered river flow 

levels face a gauntlet of life threatening situations. 

Techniques of water management need to be developed to reduce 

potential mortality to salmonids due to pothole stranding, An effort 

should be made to lengthen the time between maximum and minimum flows; 

gradually decrease the discharge volume at the dam over a long time period. 

This would give the fish an opportunity to move out of the pothole and into 

the main river if they are so inclined. 

Minimum flows should be maintained at levels that do not dry out large 
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numbers of potholes • Unfortunately, a majority of the potholes with heavy 

amounts of cover are located in areas that are without water for long 

periods of time. The young salmonids seek out the cover in these areas for 

protection, but are then left high and dry when the river level drops • 

Reducing this phenomenon would greatly reduce the potential mortality of 

the young chinook, coho, and steelhead. 

The potential for extensive mortality does exist on the upper Skagit 

River under current water management practices. Incorrect management 

decisions can easily destroy the majority of a year's salmon production, 

not only in potholes but also on gravel bars. Further studies are needed to 

determine the effect of falling river water levels on pothole stranding. 

Also, a detailed study of fish movement on the upper Skagit River would be 

greatly beneficial. Increased water storage could be scheduled to coincide 

with juvenile fish movements. The knowledge gained through the study, and 

proposed future studies, would hopefully preserve the fish populations on 

the Skagit River and other rivers where hydroelectric dams are located • 
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Table 1. Mean residency values relative to available cover for spring 

study • 

Species 

Chinook 

Coho 

Chum 

Low 

1.31* 

0.69* 

0.11 

Amount of Cover 

Moderate 

3.17* 

2.34* 

0.23 

* Significant t-test at alpha .05 level • 

28 

Heavy 

3.71* 

2.32* 

0.32 



• 

• Table 2. Mean residency values relative to pothole location for spring 

study . 

• 
Species Pothole Location 

• Mainstream Side Slough 

• Chinook 1. 31* 3.20* 

Coho o. 27* 1.98* 

Chum 0.13 0. 71 

• * Significant t-test at alpha .05 level • 

• 

• 

• 

• 

• 
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Table 3. Mean~ residency values relative to available cover for surrrner 

study. 

* Significant t-test at alpha .05 level • 
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Table 4. Mean_ residency values relative to pothole location for sul!ITler 

study. No significant t-tests were found at alpha .OS level • 

Species Pothole Location 

Mainstream Side Slough 

Coho 1. 20 1. 75 

Steel head 1.58 1.64 
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Abstract 

Three different methods of dye marking young steelhead trout (Salmo 

gairdneri) were tested for dye retention, stress and mortality. Thirty 

juvenile fish, averaging 50-60 mm in total length, were used in each test. 

Fish were marked using either compressed air, hyperosmotic solution, or 

acrylic paint brush. Thirty fish were used as handling controls for each 

test, and were handled identically to the test fish, except that actual dye 

particles were not used. Finally, thirty untreated and unhandled fish 

served as an overall control . 

The compressed air sprayed fish retained the dye for the 90 day 

duration of the study. Fish receiving dye by the other two methods retained 

dye for considerably less time. Dye applied with a paint brush lasted up to 

41 days, while hyperosmotic marked fish retained the dye for only 15 days. 

Mortalities were not observed in any of the three experimental groups 

of fish. Fish marked using the compressed air were the most stressed as 

determined by feeding behavior, while fish marked by the paint brush or 

hyperosmotic solution technique showed much less stress in their feeding 

behavior • 
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Introduction 

It was the purpose of this study to examine the differences in three 

techniques used to apply a flourescent pigment to fish. This study was 

undertaken in conjunction with a field project on the Skagit River (Troutt 

and Pauley 1986) which involved marking and recapturing of several species 

of juvenile salmonids stranded in "potholes" due to fluctuating water 

levels . 

The use of compressed air to impregnate dyes into fish skin is the 

most popular method of mass marking fish and was first reported by Jackson 

(1959). Variations of this spray technique have proven successful with 

various salmonids (Phinney et al. 1967; Hennick and Tyler 1970; Odense and 

Logan 1974; Phinney 1974) as well as several species of warmwater fishes 

(Ware 1968). Phinney et al. (1967) concluded that this technique is fast, 

inexpensive, does not affect the survival of the fish, and that the mark is 

retained for at least 130 days. 

Two additional methods of dye marking salmonids were tested and 

com?ared to the compressed air method with the idea of finding a longer 

lasting dye that could be applied under less stressful conditions than the 

spray method. The hyperosmotic solution technique is a modification of a 

method developed to vaccinate rainbow trout (Salmo gairdneri) using the 

osmotic difference between the fish and their ambient water (Fender and 

Amend 1978). The second technique simply involved the application of the 

flourescent dye particles directly to fish with a number two rounded 

acrylic artist's brush. This paper presents the results of using these 

three different techniques on mark retention time of the dye and behavioral 

changes of the fish as determined by feeding times • 
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Materials and Methods 

Seven 150 gallons circular tanks each with running water were set up 

at the University of Washington School of Fisheries hatchery. Each tank 

contained 30 yearling (50-60 nm total length) steelhead trout CS • 

gairdneri). One tank was used as an overall control for the entire 

experiment. These fish were not handled at any time during the course of 

the experiment. The other six tanks consisted of an experimental tank and 

associated control tank for each of the three techniques analyzed. The 

test fish were marked with the dye by either one of three methods described 

below: (1) compressed air spray, (2) hyperosmotic solution, or (3) 

paint brush. The associated control fish were subjected to one of the 

three test procedures and handled in an identical manner as the test fish 

except that no dye was used • 

Dye retention time and behavioral alteration to the fish caused by the 

dye application were examined. Behavioral alteration, or stress, was 

determined by feeding fish in the various tanks at one hour intervals and 

noting whether or not all the fish would feed freely. The fish were fed 

only enough to stimulate the feeding response, not enough to fill their 

stomachs. The overall control fish were fed the same amount of food on the 

same schedule to be sure the fish were not being overfed and that any lack 

of feeding by experimental fish was due to stress and not the lack of food. 

Dye retention was examined by placing every fish under a blacklight 

every third day. This procedure was continued for the first four weeks, 

after which time fish were checked every seventh day until the end of the 

study for the presence of dye • 

The materials used to mark the fish with the compressed air 

technique were (1) compressed oxygen storage tank (scuba tank @ 110 

4 

spray 

psi), 



• 
(2) red flourescent pigment (75% solution of particles sized 50-350 um), 

• (3) modified sandblasting gun with attachment hoses, (4) modified scuba 

regulator and pressure gauge, (5) MS-222, and (6) a wooden containment 

marking box (48" long x 12" wide x 4" deep) and screens to cover the box. 

e The fish were first anesthetized with MS-222 to ease handling stress 

and then placed in the marking box. The screen was laid over the fish to 

keep them from moving while the mark was being applied. The sand blasting 

• gun was held over each fish at a distance of about 8", and each fish 

received one shot of pigment. Fish were placed in a recovery tank before 

returning them to their respective test tanks • 

• Materials used for the hyperosmotic immersion technique were (1) red 

flourescent pigment (75% solution, sized 50-350 um), (2) 5% NaCl 

hyperosmotic solution, and (3) a one gallon bucket. 

• The 5% NaCl solution was placed in the bucket. An amount of dye, 

equal to the amount of salt, was stirred into the solution and allowed to 

sit for 2 minutes to permit the dye particles to suspend in the solution. 

• The fish were placed in the hyperosmotic solution for two minutes. The 

fish were allowed to recover in fresh water, then returned to their test 

tanks . 

• The materials for the last technique tested, the paint brush method, 

were (1) a number two rounded acrylic artist brush, (2) red flourescent 

dye pigment (75% solution, sized 50-350 um), and (3) MS-222. The paint 

e brush technique is the simplest method to use. The fish were anesthetized 

with MS-222. Individual fish were removed from the MS-222 solution and 

excess water was removed to aid in mark application. The brush was dipped 

e into a vial containing the dye particles and then pushed in a tail to head 

direction starting on the caudal peduncle • 
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Results 

Dye retention was longest using the compressed air spray technique. 

The fish marked by this method retained their marks throughout the entire 

90 days of the study (Fig. 1). The fish marked by the hyperosmotic 

solution method retained their mark the least amount of time (Fig. 1), with 

only 80% of the fish marked after 12 days, 50% after 15 days, and all 

traces of dye marks gone after 18 days. Dye solution apparently entered 

the fish through the lateral line, gills, and the eye sockets, as these 

were the only areas with observable dye particles, using this method. 

The dye retention time of fish marked by the paint brush method fell 

• between those of the other two methods (Fig. 1). All fish retained their 

dye marks through 27 days, after which time retention dropped to 82% at 34 

days, 53% at 41 days, and no observable dye retention after 48 days . 

• Behavioral changes caused by these three individual marking techniques 

as assessed by feeding changes are shown in Table 1. Using feeding as the 

criterion, the compressed air spray technique was clearly the most 

• stressful method tested. Fish 1.1arked using this technique did not resume 

normal feeding until 8 hours after receiving their marks. The second most 

stressful technique was the hyperosmotic solution, but here normal feeding 

• 

• 

• 

• 

resumed rather quickly after only 2 hours. The paint brush technique 

stressed the fish the least, with all fish resuming normal feeding patterns 

within the first hour. There were no mortalities observed with any of the 

three marking techniques tested. 

Discussion 

It is clear from the results of our tests with these three marking 

techniques that the traditional compressed air spray method of applying 
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flourescent dye is the best for long term retention of the dye. This would 

appear to be the choice to study fish movements in a river system for any 

prolonged length of time that young fish would be present. The retention 

of the dye mark using this technique throughout the duration of this study 

for 90 days agrees well with other investigators using this method. Phinney 

et al. 1967 observed dye after 130 days. Ware (1968) experimented with 

channel catfish and found 100% of the fish were still marked after 10 

months. Phinney (1974) reported the dye marks were found on salmon 14 

months after marking. It is probable that we would have observed dye marks 

present for several more weeks or months had we continued the experiment • 

This technique may not be as suitable for a short term study, where normal 

feeding and possibly other physiological functions are altered for a brief 

duration. Although our method of determining stress, through the lack of 

feeding, is rather simplistic, it displays the potential of this spray 

method to alter the behavior of fish for up to eight hours after marking. 

We conclude that of the three methods tested, the paint brush 

technique would be the best choice for a short term behavior and movement 

study where the fish cannot be held for a prolonged period of time, because 

the fish appear normal within one hour after marking. Since the mark is 

100% retained up to 27 days, studies of moderate duration could be 

undertaken. One tremendous advantage of the paint brush technique over the 

other two techniques is the ability to place multiple markings in exactly 

the same anatomical position on each fish. The spray technique allows at 

RDst two different marks on the fish, while with refinement the fish can 

carry 4 to 6 different brush markings • 

The hyperosRDtic solution technique allows but a single dye mark to be 

used. However, application of the flourescent dye with the hyperosmotic 

solution may be the method of choice under certain circumstances. Although 
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100% retention is maintained for only 9 days, a large number of fish can be 

marked with ease in a short time, with a minimal amount of equipment 

needed, and without imparting a great deal of stress on the fish due to 

minimum handling and no need for anesthetic. Variations of this 

hyperosmotic technique should be examined in the future, since Phinney et 

al. 1967 indicated air pressure and dye particle size could alter retention 

time. Different NaCl concentrations, various durations of emersion time, 

and different amounts and sizes of dye particles suspended in solution are 

among the factors that may influence hyperosmotic dye mark retention time. 

By manipulating these factors, it may be possible to extend the dye 

retention time with hyperosmotic solution and develop a highly desireable 

mass marking technique • 
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Table 1. Stress measured as hours after handling that all the fish show a 

e normal feeding response. 

• 
Test 

Control 

• 

• 

• 

• 

• 

• 

• 

Paint 
Brush 

1 

1 

Hyperosmot i c 
Solution 

12 

2 

2 

Compressed 
Spray 

8 

1 

Control 

0 

0 
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Al'l'ENDll F 

SllllllER/FALL 1•85 STEELHEAD AND COHO Fri &RAVEL BAA STRANDIN& DATA SUllllARY 

This 1ppend1x includes 1 su .. 1ry of the str111dtd fry frDI each DI tht 
l•tl•e !121 gr1v1l bar loc1t1ons 1tud1td for 11th of the eighteen 1111 tests 
co1pltttd IStt Table F-11 follo1ed by 1u .. 1ry d1t1 for 11ch gravel bar 
observation co1pleted during the study !Ste T1bl1 F-21 • 
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TABLE F-1 NUMBER OF FRY STRANDED ON THE THIRTY-FIVE (35) 
GRAVEL BAR TEST-SITES BY DATE AND TEST TYPE DURING THE 

SUMMER 1 965 GRAVEL BAR STEELHEAD STRANDING STUDY 

-------EVENT DESCRIPTION-------

Double Test 

D A TE 
TOTAL FRY 

AMP RAMP AMP RAMP 
STRANDED 

AUGUST 2, 1 985 292 

AUGUST 3 21 

AUGUST 4 209 

AUGUST 5 176 

AUGUST 6 217 

AUGUST 7 66 

AUGUST 9 166 

AUGUST 1 0 233 

AUGUST 11 59 

AUGUST 1 2 11 3 

AUGUST 1 3 22 

AUGUST 1 4 1 92 

AUGUST 1 5 1 45 

AUGUST 1 6 41 

AUGUST 17 39 

AUGUST 1 e 82 

AUGUST 1 9 76 

AUGUST 20 22 

Amplitude: A1 • 2000 cts 
A2 • 4000 els 

A1 R2 

A 1 R2 

A2 R3 

A2 R1 

A2 R2 

A 1 R3 

A2 R2 

A2 R3 

A 1 R2 

A1 R3 

A1 R1 

A2 R1 

A2 R1 

A1 R1 

A1 R3 

A2 R3 

A2 R2 

A1 R2 

R1mp Rote: R1 • 5 00 els/hr tor 112 hour then 5 000 cts/hr (1). 
R2 • 1 000 ch/hr 
R3 • 5000 els/hr 

A1 

A1 

Al 

A1 

(1). Th1 1cc1le11ted 11mp11te tor the A2 • 4000 els tuts hid 1n 1ctu11 
down11mp of 5 00 els/hr for 1.5 hours 11th11 thin 0.5 hours . 

R2 

R2 

R3 

R3 



• REP 6BSTR4ND 
PR!~T 6BSTRAND SORT BY DDATE GBLDC STATI 

• 
TABLE F-2 1'1115 SAL"OM!D FRY GRAVEL BAR STRANDIN6 

SU""ARY FDR THE SY.A61T RIVER ISU""ERI 

• 
DATE 6RAVEL BAR STATION ~EATHER FISH FISH FISH FIS~ SFHIES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STR~ND NA"E REFEREKCE REFEREllCE REFERE~CE IC~I 

• POINT t POINT 2 POINT 3 
<FTI lfll IFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OB/021115 BACON CR I rilny 47.900 82.400 -o- 2.80 STH 
08102185 BACON CR I ri1ny 48. 300 95.800 -o- 2.10 SlH 
001021es 8ACON CR 2 r11ny -o- -o- -o- -o- -o-

• 08102185 816 EDDY cloudy 14.200 43.000 -o- 3.00 STH 
08102/85 BIG EDDY cloudy -o- 34.300 80.700 3.10 STH 
08102185 816 EDDY cloudy -o- 73.900 37,0UO 3.40 SlH 
08102185 Bl6 ED&1 cloudy 40.700 lb. 700 -0- 3.2u SIH 
08102185 816 EDDY cloudy 38.700 ll.200 -o- 3.50 SIH 
08102185 816 EDDY I cloudy 36.700 83.900 -0- 3.50 STH 
08/02185 Bl& EDDY 2 cloudy 45.100 61. 700 -o- 3.00 STH • 08/l)2/f5 816 EDOY 3 tloudy -o- -o- -o- -o- -o-
08102185 DlDBSUD CR 1 ri1ny 94.000 7.5000 -o- -o- -o-
08102/85 DIOBSUD CR I runy 94.000 7.5000 -o- -o- -0-
06102185 D!OBSUD CR l roiny 94.000 7. 5000 -o- -o- -o-
08/02185 DIOBSUO CR t r11ny -0- 89.500 38.900 -o- -o-
08/02165 DIOBSUD CR l r11.1ny -o- 21.000 83. 6(10 -o- -o-• 08/02185 DID8SUD CR I runy -0- 27 .ooo 83.bOO -o- -o-
08102185 DIDBSUD CR l runy -0- 27 .000 83.600 -o- -0-
08/02185 D!OBSUD CR 1 runy -o- 25.000 85.000 -o- -o-
08/02185 D!OBSUD CR I runy -o- 25.000 BS.ODO -o- -o-
08/02/85 DIOBSUD CR I runy -o- 25.000 85.000 -o- -o-
08102185 Dl08SUD CR t runy -o- 25.000 85.000 -o- -o-

• 08102185 DIOBSUD CR t r1iny -o- 25.00U BS.000 -o- -o-
08/02185 D!OBSUD CR t r11ny -(1- 25.000 85.000 -o- -o-
08102185 DIDBSUD CR runy -o- 25.000 85.000 -o- -D-
08102/85 Dl08SUD CR runy -o- 25.000 15.000 -o- -o-
08102185 DlOBSUD CR l r11ny -0- 25.000 85. 000 -o- -o-
08102/85 OIOBSUD CR l rainy 92.000 8.0000 -o- -o- -o-

• 08102/85 DIOBSUD CR l r11ny 92.000 8.0000 -o- -o- -o-
08102/85 Dl09SUD CR l r1.1ny 86.000 15.000 -o- -o- -o-
OB/02185 DIOBSUD CR t rainy -0- 25.000 85.000 -o- -o-
08M185 DIOBSUD CR 1 r11ny -o- 25.000 85.000 -o- -o-
08102185 DIOBSUD CR I r11ny -o- 25.000 85.000 -o- -o-
08102185 DIOiSUD CR I r11ny -o- 25.000 85.000 -o- -o-
08/02115 DIOBSUD CR t r11ny -o- 25.000 85.000 -o- -o-• 08/02185 DIOBSUD CR I runy -o- 25.000 85.000 -o- -o-
Ol/02/85 DIOISUD CK l rainy -o- 25.000 15.000 -o- -o-
08/02185 DIOBSUD CR I r11ny -o- 25.000 IS.ODO -o- -0-
08102/85 DIDISUD CR rainy -o- 25.000 85.000 -o- -o-
08/02185 DIOBSUD CR runy -o- 25.000 83.000 -o- -o-
01102/15 DIOBSUD CR runy -o- 25.000 A"...tH1fl _r,_ -•-

• 
NOTE: FDft EACH STftAMDED FRY THEKE IS ONE LINE Of DATA. 



• 
DATE &RAVEL !AR STATION WEATHER FISH FISH FISH FISH 5'EC1£5 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENSTH STRoNDED 

• STRAND NA"E REFERENCE REFERENCE REFERENCE IC"l 
POINT I POINT 2 POINT 3 

IFTI IFll cm 
-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/02185 DIOBSUD CR rainy -o- 22.oou 87. 000 -o- -0-
OB/02/85 DJOBSUD CR rainy -o- 22.00U 87.000 -o- -0-
08/02185 DJOBSUD CR ri1ny -o- 22.00!J 87.000 -0- -0-• OS/02185 DIOBSUD CR ri1ny -o- 16.500 92.0UO -o- -0-
OB/02185 DIOBSUD CR riiny -u- l6.50U 92. 000 -0- -o-
Ol!/02/B5 DIOBSUD CR r•1ny -o- 16.500 92.000 -o- -o-
08/02185 DI08SUD CR rainy -0- 16.500 92.000 -o- -0-
08/01185 DIOBSUD CR r111ny -o- 16. 500 92. 000 -o- -0-
08/02185 DIOBSUD C~ runy -0- 16.SOll 92. 000 -0- -0-

• 08/o2feS DIOBSUD CR ri1ny -0- 16.500 91.0uv -0- -o-
OB/Vi/BS DJ08SUD CR runy -0- 11.sov 95.600 -o- -o-
OB/02185 DIOBSUD CR riiny -o- I J.500 95. 600 -0- -o-
OB/021B5 Dl~8S~D CR 1 ri1ny -0- !l. 500 95.600 -0- -0-
OB/U2/B5 DIOBSUD CR I ru ni -0- l I. sou 95.600 -0- -o-
oe10:1ss DIOBSUD CR I "'nv -o- 40.000 75.000 -0- -o-

• 0811•1/BS DIOBSUD CR 1 ri11ny -o- 40.000 75.000 -0- -o-
08102/85 DIOfSUD CR I r•1n1 -0- B.000•.1 98.600 -0- -(1-

08/02185 DIOBSUO C~ 1 r il ny -o- B.OOOo 98.6UO -o- -0-
08/(12lBS DIOBSUD CR 1 ri1ny -o- 8.0000 98. 600 -o- -0-
08102/85 D1085UD CR I ril1ny -o- 8.0000 98.600 -\l- -0-
08/02185 D10BSUD CR 1 r•1ny -o- 8. OC>Oo 98.600 -(1- -u-
os102:05 DIOBSUD C~ 1 riltny 99.00(• b.4fl00 -o- -o- -o-• OB/02185 DIOBSUD rn I runy 9B.000 6. OOOl1 -0- -o- -0-
08102/85 OIOBSUD CR rainy 98.0(•0 6. O(IOO -o- -o- -0-
08102185 DIOBSUD CR fi11ny 98.000 6.0000 -o- -o- -0-
08t(1Zt85 DIOBSUO CR filtny ~5.00(r 7.0000 -o- -o- -0-
08/02185 DJOBSUD CR r11 ny 95. 000 7. 0000 -0- -0- -o-
QBllJ2185 DID!SUD CR filTIY 94. ouo 7. 5000 -0- -o- + • OBtric/85 DI08SUD CR fill TI~ 94, 0110 7. 50011 -o- -o- -o-
08/01185 DJOBSUD CR run) 94. 000 7.5000 -(1- -0- -o-
08/02/85 DIOBSUD CR rainy 94.000 7. 5000 -0- -o- -o-
08102185 DIOBSIJD CR ritny -o- 78.500 52.200 -o- -0-
08/02/85 DIOBSUD CR fitny -o- 42.600 93.5(10 -0- -Q-

08/02185 D JOB SUD CR r•1 ny -0- 43.<H)O 95.000 -o- -0-

• 0010:1es D IOBSUD CR 1 r•1ny -o- 65.000 71 .4UU -0- -o-
08/02/85 DJ085UD CR 1 riiOY -o- 81.700 49. 300 -o- -o-
OB/02/85 Dl08SUO CR I "'n) -0- 89. 000 40. 000 -o- -0-
08101/85 DIOBSUD CP. 1 rilO)' + 25.00(1 85.000 -o- -o-
OV0218S D IQBSU;' LR rilnf -o- 25.000 BS. 000 -0- -o-
08102/85 DIOBSUD CR r•1ny -o- 25.000 BS.ODO -o- -o-

• 08102185 DIOBSUO CR 2 ri1ny -0- 37. 50\1 68.000 -o- -0-
08102185 DIOBSUD CR 2 filO~ 34.600 74.500 -0- -o- -0-
08102185 D10B~UD CR 2 rnny -0- 38.800 69.0(10 -o- -0-
08/02185 DJ08SUO CR 2 runy -o- 22. 900 96. 500 -o- -o-
08/02/85 DIOBSUD CR 2 runy 34.000 74.000 -0- -0- -o-
08102185 FACE BAR runv -o- 79.200 24.800 2.40 SIH 
OB/02/BS FACE BAR runy -o- 79.300 20.700 2.90 STH • 08/C<Z/85 FACE !AR runy -o- !4.000 17.400 3,00 SIH 
OB/02/BS FACE iAR runy -0- 62.500 39.700 2.50 STH 
08/02185 FACE BAR r•1ny -o- 32.900 70.100 2.Bo STH 
08102185 FACE B~R ri11ny 92. 400 15. 500 -(I- 3.C.l• SIH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE &RAVEL BAft STA ii ON MUTHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU118ER COORDIN~TE COORDINATE COORDINATE LENGTH STRANDED 

STFAND - NAHE REFERENCE REFERENCE REFEREN~E (CHI • POlNT I POINT 2 POlNT :I 
!Fii IFTI IFTI 

~------ ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/n/85 FACE BAR 2 "'") -o- -o- -o- -0- -0-

08102185 FACE BAR :I r11nv -o- -0- -o- ;\, 1(1 STH 
08102185 FUNGUS BAP I cloudy -o- !:I.MO 56.000 -0- STH 

• : 08102185 FUNGUS BAR I cloudy + 92.~0(l 70. 600 -o- STH 
08102185 FUNGUS BAR I cloudy -o- 92.900 70.800 -o- STH 

08/0L/85 FUNGUS BAR cloudy -o- 75.300 96. 300 -o- STH 
08102185 FUNGUS BAR cloudy -0- 61.300 99.800 -o- Sin 
08102/85 FUNGUS BAR cloudy 60. 200 60.2011 -o- 3.00 STH 
08102185 FUN6Ll5 BAP cloudy 59.500 62.400 -0- 3. 7ll 5;~ 

• 081(12185 FUNGUS BA~ cloudy 53. 500 61.700 -o- 3. )II STH 
08102185 FUNGUS BAR cloudy 82. ~0(1 48.3011 -o- 11. 0 STH 
09102/85 FUNGUS BAR cloudy 73. 000 60.200 -0- 3.20 STH 
08/01185 FUNSUS BAR cloudy 66.100 b0.200 -o- 3. 0(1 STH 
08102185 FUNGUS BA~ cloud1 63.:luO 58. ;oo -o- 3.50 514 
0B10:1ss FUNGUS B~P cloudy 62.000 58. suu -iJ- 3.2ll 5'.H 
OB ,'112185 FUNGUS BAR cloud) -o- IOb.90 31.000 -0- STH • 08102/B5 FUNGUS BAR I cloudy -o- 98.49\I 53.700 -o- STH 
OB/02185 FUNGUS BAR 1 cloudy 58.100 49.300 -o- 3. Ou STH 
OB/021B5 FUNGUS BAR 2 rnny -0- -o- -o- 4.00 STH 
08/V2185 FUNGUS BAR 2 ri1ny -0- -0- -0- 2.sn STH 
08102/BS FUNGUS B~~ " r11ny -0- -0- -0- J.00 STH • 
0Bt(l2t8~ FUNGUS B~R 1 r11ny -0- -0- -0- 2.!o STH 

• 08/02/85 FUNGUS BAR 2 runy -0- 5B. IOO 82.5(10 3.~\) S1H 
08/02/B~ FUNSUS BAR 2 r•1 ny -o- 61.400 78.JOO 3.00 STH 
OBI02/85 FUNSUS BAR ' runy -0- bl.SW 76.500 -o- -o-• 
OBI02185 FUNGUS BA~ 2 fOln) I0.000 61.800 65. )00 -0- -o-
08102185 FU~GU3 B~R 2 r i1ny -o- 68. 900 bS.700 -0- -o-
001021es FUNGUS BAR ' r111ny -0- 7l. 000 b5.400 -o- -0-• 

• 0810Ll85 FUNGUS BAR ' ri1ny -0- 74. 500 98. 500 -o- -0-• 
06102/B5 FUNGUS BAR 2 "'"Y -0- 74.700 b7.500 -o- -o-
08102185 FUNGUS BAR 2 rnny -0- 67.000 SB. 400 -o- -o-
08102185 FUNGUS BAR 2 mny -o- 76.BOO 48.500 -0- -0-
081(12/85 FUN6l15 BAR ' r11ny -o- Bl. 400 50.400 -o- -0-• 
OB/02185 FUNGUS MR 2 rnny -(1- B5.00\I 4"200 -o- -v-
08102185 FUNGUS BAR " r11 ny -o- B3. 900 45. 8v0 -o- -0-• ' 
08102/85 FUNGUS BAR 2 rnny -0- 82.400 45. 400 -o- + 
081021B5 FUNGUS BAR 2 r•1ny -0- 97.400 4:1. 700 -0- -0-
0111021B5 FUNGUS BAR 2 r11ny -0- 97. 300 41.600 -0- -0-
08102185 FUN6US BAR 2 r11ny -0- 107. 40 36.400 -o- _,_ 
08102185 FUNSUS BAR 2 runy -0- 16.600 32.300 -0- -o-
OB/02185 FUNGUS B~R 2 r11ny -0- 19.000 :16.100 -o- -o-• OBI021B5 FUNGUS BAR 2 r11ny -0- 100.80 :16.300 -o- -0-
08102/85 fUNGUS 8AR 2 r11ny -0- 76.100 4:1.300 -o- -o-
081021B5 FUN6US BAR 2 r11ny 100.00 15.:100 -o- 4.00 STH 
08102/85 FUNGUS BAR 2 r11ny qB.300 Sb. ooo -o- :1.50 STH 
08/02185 FUNGUS BAR ' rilny %.900 bl. 700 -o- 3.bO STH • 
08102/85 fUNGUS BAR 2 r11ny 98. 9(•0 43.500 -o- 3.20 STH 

• Oll/02185 FUNGUS BAR 2 rnny 99.100 41.900 -o- 3.00 STH 
08102/B5 FUNGUS BAR ' rllny 99.400 41.500 -o- 3.00 STH • 
08102185 FUNtiUS BAR 2 rnny -o- 51.400 -o- 3.10 S!H 
08/02185 FUNGUS BAR 2 RAlNY 6:1.200 94.900 -o- 7.50 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE 15 ONE LlNE OF DATA. 



• 
DATE &R~YEL BAR STATION MEAT HER FISH FISH FISH FISH SPECIES 

OF LOCATION MU"BER COORDINATE COORDINATE COORDINATE LENS TH STRANDED 

STRAND NA~[ REFERENCE REFERENCE REFERE~CE tC"I 

• POINT 1 POINT 2 POINT 3 
(fTI !FT I (fTI 

-------- ---------------- -------- --------~---- ------------ -------------- -------------- ---------- ----------
OBI021B5 FUNGUS BAR 2 RAINY b2.500 99.90V -0- 7,10 STH 
08102185 FUNEUS BAR l RAINY 7b.400 6B. 401J -0- 5.40 STH 
08102185 FUN6U5 BAR l RAINY 77.000 66.400 -o- 3.00 STH 

• -Oll102/B5 FUNGUS BAR l RAINY 6"5ll0 65. 5n(1 -o- 3.10 STH 
08/(12/85 FUNGUS BAR " RAINY 6B. 3110 65.BOll -o- 3.So STH • 
081021B5 FUNGUS BAR 2 ri!Oy 69. 500 65.500 -o- 3.10 STH 
OB/02/B5 FUNGUS BAR 2 runy bB.300 65.800 -o- 3. 8\) STH 
08102185 FUN6US BAR ' rotny 70.000 53.600 -0- 3.50 STH • 
08/02185 FUNGUS BAP l RAINY BB. 400 31.00V -o- -0- STH 
OB/02/85 FUNGUS BAR l RAINY b8. 700 100. ov -o- 1.00 STH • OB/Ol/85 FUN6US BAR ' RAINY b!. 500 88.90V -o- 'S,51,1 STH • 
08102/85 FUNGUS BAR 3 runy 31. 600 79.90(1 -o- 3.00 STH 
08/02/85 FUNGUS BAR 3 ro1ny -o- 60.300 58. 700 -o- -0-
08102185 FUN6US BAR 3 r a.1nv l4. 400 71. 900 -o- 3.20 ST~ 

081n21e5 FUN&US BAR 3 ri1n) 3!.7v0 74.400 -o- :.qo STH 
OBI0:/85 FUNGUS BAR 3 rainy 10.;oo -o- -0· 2.7u STH 

• 08102/85 FUNGUS BAR 3 runy 41. OOC> H.1011 -o- 3. 4\J 51H 
OB/021B5 FUNGUS BAR 3 runy 39. 31)0 101.90 -o- 2,90 STH 
08M185 FUNGUS BAR ; ri1ny 40.500 !VO. 30 -0- 3.20 STH 
08/0?/85 FUNGUS BAR 3 runy 42. 900 86. 030 -o- 3.20 STH 
00102195 FUNGUS BAR 3 r •1ny 36. 300 81.100 -o- -o- + 
08102!85 FUNGUS BAR 3 r i1ny 68. 200 51. 700 -o- -o- -0-

• 08102'85 FUNGUS BAP. 0 Titny 66. BOO 50.900 -o- -o- -0-
0B1021e5 FUNGUS MR • -Q- 7B.500 50.900 -0- -o-, r11.1ny 
OBI01/B5 FUNGUS BAR 3 run) -0- 17.500 92.400 5.BO COHO 
08102185 FUNGUS BAR 3 run) 15.900 92.100 -o- 3.30 STH 
08102/85 FUNSUS BAR 3 ro1ny -o- 74.9011 31. 9(10 3.10 STH 
08/02/85 FUNGUS BA~ 3 r11.1ny 25. 600 91.900 -0- 2.80 STH 

• 0810~/85 ft,f.BLE ftT I cloud1 !o.ooo 48.VOO -o- -0- -o-
OB/02185 ftAR8LE ftT I cloudy 66.0\10 48.000 -o- -0- -r.-
08/02/85 l\AR8LE ftT 1 cloudy 6!.000 48.000 -o- -v- -o-
08/02185 ftARBLE ftl 1 cloudy 75.000 40.100 -o- -0- -o-
08102185 ftARBLE ftT 1 cloudy 75.000 40.200 -o- -o- -u-
08102185 l\ARBLE ftT cloudy -0- 31.00U 79. 000 3.10 5TH 
081ll2/85 ftARBLE ftl cloudy -o- H.700 38.oOO 3.~o STH • 08102/85 l\ARBLE ftT cloudy 51.3\10 65.600 -o- -o- -0-
08101185 l\A~BLE ft! cloudy 91. 500 19.600 -o- -o- -o-
OBI0~/85 l\ARBLE ftl cloudy 77.700 40.400 -o- -u- -o-
OB/02185 ftAR8LE ftT cloudy 77. 700 4(1,40•.' -o- -o- -o-
08102185 ftARBLE ftT l cloudy 77. 700 40.40ll -o- -0- -0-
08102185 MRBLE ftT 2 cloudy -o- -o- -o- -0- -o-

• 08102185 ftARBLE "1 3 cloudy 08.000 36.600 -o- ~.zo STH 
08102/85 ftARBLE ftT 3 cloudy 68.000 36.60U -o- 3.00 STH 
08102/85 MR8LE "T 1 cloudy 08.000 36.600 -o- 3,0u STH 
OB/02185 "AR8LE ftl • c 1 oudy 68.000 30.600 -o- 3,70 STH , 
OB/01185 "ARBLE ftT 3 cloudy 68. 000 36.bOO -o- l.20 STH 
06102185 MRBLE "T 3 cloudy bB.000 36.oOO -o- o.oo STH 

• 08/02185 ftARBLE ftT 3 cloudy 68.000 36.600 -o- o.oo STH 
08102185 "ARBLE "T 3 cloudy 68.000 36.bOO -o- o.oo STH 
08102185 ftARBLE "T 3 cloudy 68.000 36.600 -o- 3. \(1 STH 
08102/85 "AR8LE ftT 3 cloudy 68.000 36.600 -o- 3. IU STH 

• NOTE: FDR EACH STRANDED FRY THERE JS ONE LINE OF DAT~. 



• 
DATE &RAVEL !AR STATION WEATHER FISH FISH FISH FISH SPmES 
OF LOCATION MU!IBER COIJl!DINATE COORDINATE CDIJl!DINATE LEN6TH STRANDED 

• STRAND llAKE REFERENCE REFERENCE REFERENCE !CKI 
POINT 1 POINT 2 POINT 3 

IFTI IFTI (fTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
09102/85 ftAR9LE KT 3 cloudy 68.000 36.bOO -o- 3.60 STH 
08102185 llARBLE KT 3 cloudy bS.000 36.bOO -o- 3.50 STH 
08102/85 KARBLE KT 3 cloudy 68. 000 36.600 -o- 3.10 STH • 09101/BS KARBLE KT 3 cloudy 68. 000 36.6011 -0- 3.30 STH 
08102185 KARBLE KT 3 cloudy '8.000 36.600 -0- 3.60 ST~ 

08/02/85 KARBLE KT 3 cloudy '8.000 36.600 -o- 3.50 STH 
08101/85 KARBlE KT 3 c I oudy 68.000 36.600 -o- 3.30 STH 
OB/02185 KARBLE KT 3 cloudy 68.000 36.600 -0- 3.Bu STH 
08101/85 llARBLE KT 3 cloudy 68.000 36.600 -o- 2.90 STH 

• 09102/BS ftAR8LE KT 3 cloudy 68.0uO 3b.b00 -o- 3.30 STH 
08102185 KARBLE KT 3 cloud 1 68.000 36.600 -o- 3. 10 STH 
08/01/BS KARBLE KT 3 cloody 68.000 3b.b00 -o- 3.10 STH 
09102185 KAF8LE KT 3 cloudy 68.000 3!.600 -o- 3.50 STH 
08/02185 KARBLE KT 3 cloudy 68.000 36.600 -0- 2.90 STH 
08102/85 KARPLE KT 1 c I oudy 68.COO 3b.60U -o- 3.1(• STH 

• 08/(12185 KA~8LE KT 1 cloudy !B. OC10 36.600 -()- 3,311 STH 
08/02185 KARELE KT 3 cl oody 68.000 36.60U -o- 3.2(1 STH 
08102/SS KARBLE KT 3 cloudy 68.000 36.600 + 3.10 STH 
08102/85 KAfiBLE KT 3 cloudy 68.0uO 36.60u -0- 3.20 STH 
08/02185 KAR8LE KT 3 cloudy -o- 16.0011 106.00 3.30 STH 
08102185 KAF9LE Kl 3 clouay -0- 25.000 79.0110 3.2{1 STH 
08/0l/85 ~AR8LE KT 3 cl oud·1 -0- 25.000 79.000 3.50 STH • 08102iBS KARBLE KT 3 cloudy -0- 25.00U 79.000 3. )(1 STH 
08102/85 "AR8LE KT 3 cloud1 -o- 92.100 92.400 -(I- STH 
08/02185 KARBLE KT 3 cloudy 68. ouo 36.6011 -o- 3.20 STH 
0810:1as MARBLE KT 3 cloudy 68.000 36.600 -0- 3.Su STH 
08102/85 KARBLE "T 3 cloudy 68, 0\IU 36. 600 -o- 3.;0 STH 
08101/85 KARBLE "T 3 cloudy 68.oon 30.600 -0- 3.10 STH 

• 0Bfll21SS KA~BLE KT 3 cloudy 68.000 36.600 -0- 3.20 ST~ 

08/02/05 ftARBLE KT 3 cloudy 68.000 36. 600 -o- 3.10 STH 
08102/BS KARBLE KT 3 cloua1 68.000 36.600 -o- 3. 70 STH 
08102/BS ftAR8LE KT 3 cloudy 68.000 36.600 -0- 3.20 STH 
08M/85 KARBLE "T 'l c I oudy 68.000 36.60~ -0- 4.20 STH 
08101/85 KARBLE KT 3 cloudy 68. 000 36.bOO -o- ~.b(I STH 

• 08/ui/85 KARBLE "T 3 cloudy 68.000 36.600 -0- 3. 0(1 STH 
08102185 "AR8LE KT 3 cloudy 68.000 36.600 -0- 4.20 STH 
08102185 KAR8LE "T 3 cloudy 68.000 36.600 -o- 3.10 STH 
08102/85 KARBLE KT 3 cloudy 68.000 36.600 -o- 3.2{1 STH 
08102185 KARSLE KT , cloudy 68. OoO 36.600 -o- 3. 5t1 STH ; 

08102/BS llAR8LE KT 3 cloudy 68.000 36.6011 -0- 3.7(1 STH 

• 08/01185 KAR!U KT 3 cloudy 68.0\10 36.600 -o- 3, ~[I STH 
09102185 KAR8LE KT 3 cloudy 68. 000 36.600 -o- 3.30 STH 
08102/85 KARBLE KT , cloudy 68.000 36.600 -0- 3.1(1 STH ' 08/02185 KAR8LE "T 3 cloudy 68.000 36.600 -(1- 2.su STH 
09102185 KAR8LE KT , cloudy 66.0110 36.60u -0- 3.10 STH ' 08/02185 KARBLE KT 3 cloudy 68. 000 36.600 -(1- 3.70 STH 
08/02/85 KAR8LE KT , cloudy 68.0vo 36.60\1 -o- 3.30 STH • • 09/02/SS KAR8LE KT 3 cloudy 68.000 36.600 -o- 2.90 STH 
09/02/BS ftAR8LE KT 3 cloudy 68.000 36.600 -o- 3.50 STH 
08102/BS ftAR8LE ftl 3 cloudy 68.0oO 36.600 -o- 0.00 STH 
00101/85 KARILE KT 3 cloudy 68.000 36.600 -o- 0.00 STH 

• 
NOTE: FOR EACH STRANDED FR! THERE IS ONE LINE OF DATA. 



• 
DATE GRAVEL BAR STATION NEAT HER FISH FISH FISH FISH S~EtlES 

OF LOCATION NtJ"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRoND NA"E REFEqENCE REFERENCE REFERENCE IC"I • POlNT 1 POINT 2 POINT 3 

!FTI IFTI IFTI 

-------- ---------------- -------- --------~----- ------------ -------------- -------------- ---------- ----------
08/02/85 O!Nr. BAR I runy -o- -0- -o- -0- -o-
08/01185 OIMY. BAR 2 runy -0- -o- -o- -0- -0-
08/02185 om BAR 3 ••t -0- -o- -o- -o- -0-

• OBI02/BS ROCKPORT I RAINEY -o- 78.200 30.400 -o- -o-
- 08/02/85 ROCt.PORT I RAINEY -v- 93.100 16.300 -n- + 

OB/02/85 ROCKPORT 1 RAINEY -0- Bl.BOO 23.400 -o- -o-
OB/02185 ROCKPORT t RAINEY -0- 70.400 33. 600 -o- -o-
08102185 ROC~PORT I RAINEY -o- 65.60\1 37.000 -o- -o-
OB/02/BS ROnPORT I RAINEY -0- 57.600 42.800 -o- -o-
OB/02/85 ROCt.PO~'T I FAINEY -0- 53.800 46. 700 -0- -0-• 08/02185 ROCrPORT 1 RAINEI -u- SI.BOO 99.000 -o- -o-
08/02/BS ROCKPORT I RAINEY -u- 50.000 50.600 -o- -o-
08/02/85 Romon I RAINEY -o- 44. BOO 56.900 -o- -n-
OB/02/B5 ROCKPORT I RAINEY -o- 42.200 59.0HO -0- -0-
OB/02185 ROCKPORT RAINEY -(1- 41. 600 60. 000 -o- -(1-

OB/02/85 ROCt:PORT RAINEY -0- 41. 700 00.0110 -o- -0-

• 081\12185 RO(Kf'GRT RAINEY -o- 3B.40•J 63. 700 -0- + 
OBM/85 ROCt,PORT RAINEY -0- 34.500 66.4110 -o- -o-
OB/02/85 ROrrPORT ftAINEY -u- 3.3.200 68. 300 -u- + 
OBI02/85 ROCt,f'ORT RAINEY -n- 27.300 74. 700 -0- -0-
OB/02185 ROCKPO~T RAINEY -0- 9, B30ll 89' 9(10 -o- + 
0810~185 ROCf PORT RAINEY -u- 10.000 96.0110 -()- -o-

• OBl<•:tB5 ROCI PORT RAINEY -0- 10. 000 96.000 -o- -o-
06/0L/85 ROCY.PORT RA!NEI -n- 93.100 16. 3u0 -o- -o-
08102/85 ROO.PORT RAINEY -o- 90.%0 17.900 -o- -0-
08/02/85 ROCt~·OVi RAINEY -o- 90.700 lB.700 -0- -0-
08/02/B~· ROCKPOFT RAINEY -o- 84.300 21.300 -o- -o-
08/02185 Rm'PORT I RAINEY -u- 83.500 21.000 + -0-
OB1c:105 ROCKPORT l RAINEY -0- B2.400 21.000 -0- -0-• OB/02/85 ROCKPORT I RAINEY -o- 78.200 30.400 -o- -0-
08/02/85 ROClPOVi I RAINEY -o- Bl. 800 23. 400 -0- -o-
08102185 ROCKF'ORI I RAINEY -o- 82.SOU 22.500 -o- -o-
08/02/85 RO[rPORT 2 RAINEY 27.800 76.600 -o- -o- -0-
OB/02185 ROCH ORT 2 RAINEY 15.600 91.800 -o- + -o-
08/02185 ROCtPDl'T 2 RAINEY 32.600 70.900 -o- -0- -0-• OB/02/B5 ROCtPORT 2 RAINEY 34. 500 68.500 -o- -o- -0-
08/02185 RO[KPORT 2 RAINEY 49.000 57.600 -o- -o- -o-
08/02/85 ROCKPORT 2 RAINEY 2B.IOO 76.300 -o- -o- -o-
08/02/85 ROCt:f'ORT 2 RAINEY -u- 23.700 92.3(10 -o- -0-
OB/02/85 ROCKPORT 2 RAINEY -o- 30.9011 Bl.BOO -0- -o-
OB/02/85 R0ff P0'1 , RAINEY -0- 54. 900 53. 7\10 -o- -o-• • OB/02/85 ROCKPORT 2 RAINEY -o- 54.900 53.700 -o- -o-
OB102/85 ROCKPORT 2 RAINEY 84. 000 26.900 -o- -o- -0-
OB/02/BS RDCY.PORT 2 RAINEY BS.500 25.400 -o- -o- -0-
08/02/85 P.OCY.PORT , RAINEY 9&.200 22.900 -o- -o- -0-• 
00/02/85 ROCt:PO~T 2 R41NE1 49. 300 57. IOO -o- -o- -o-
OB/(12185 ROCKPORT 2 RAINEY 4q,700 Sb.200 -o- -o- -o-

• 08/02/85 ROCKPORT 2 RAINEY 50.000 5b.OOO -o- -o- -0-
08/02/85 ROCKPORT 2 RAINEY 50. OM 55.BOO -o- -o- -o-
08/02/85 ROCKPORT 2 RAINEY 79. 300 JO.BOO -o- + -0-
OB/02185 ftDCKPORT 2 RAINEY 100.bO n.200 -o- -o- -(l-

• NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE DF DATA. 



• 
DATE liR~YEL !AR 5TATION WEATHER f!SH FISH FISH FISH SPEUES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENS TH STRANDED 
STRAND NAnE REFERENCE ftEFERENCE REFERENCE 1cn1 • POINT 1 POINT 2 POINT 3 

!FTI (fTI (FT! 

-------- ---------------- -------- ---------~--- ------------ -------------- -------------- ---------- ----------
08/02/BS ROCKPORT 3 RAINEY 21.YOO 92.000 -0- -o- STH 
OB/02/BS ROCKPORT 3 RAINEY -o- 74. 400 47.100 -o- STH 
08102/BS Rorr.PORT 3 RAINEY -0- 71.500 49.700 -o- STH 

• OJ/03/BS BACON CR I ril1ny -0- 98.700 ll.BOO 3.. 10 STH 
08/0JIB5 9ACDN CR • r11ny -0- -0- -0- -o- -0-• 
08103/85 BACON CR 3 ri1.1ny -o- -0- -o- -o- -o-
OB/03/BS BAD SPOT I r11ny -0- 30.200 91.500 2.Sv ST~ 

OB/03185 BAD SPOT 2 runy -o- ,l,500 37.bOO 2. BO STH 
OSIOUBS BAD SPOT 3 filn) -o- -(\- -0- -0- -o-

• OBI031B5 BAD SPOT 4 ri1ny -o- -o- -o- -o- -o-
OB/03/B5 BIG EDDY I runy -o- -o- -o- -o- -o-
OBIOJ/B5 BIS EDDY 2 ri1.1ny -o- -o- -o- -0- -0-
OB/03/B5 BIG EDDY 3 filny -0- -o- -0- -0- -0-
OB/03/BS DIDBSUD CR 1 filny -o- -o- -o- -o- -0-
OB/03/BS DIDBSUD CR 2 r11ny -o- 30. 700 73. bOO 3.10 STH 
08/Q3/e5 FACE BAR r11ny Bb.500 !b.700 -o- -o- -0-• 08/(1J/B5 FACE B'R rill n~ -o- 17 .100 Bl.BOO -o- -o-
OB/03185 FACE BAR rainy ••• 700 3!.!00 -0- -o- -0-
08/03/B5 FACE BAR ri1ny 71.BOO 30.BOU -0- -o- -o-
OBIOJIB5 FACE BAR ri1ny 57. 000 47.!00 -o- -o- -0-
OBI03/B5 FACE BAR r11ny 59, 0\IV 42.20Q -(1- -o- -o-
OB1031e5 FACE BAR ri1ny 28. ;.oo 75.BOO -0- -o- -o-

• 0B/031B5 FACE BA". 1 riiny 24. !Ov 70.oou -0- -0- -0-
OB/O~IB5 FACE BAR 2 ri1nv -0- -o- -o- -o- -o-
OB/O:\IBS FACE BAR 3 ri1ny -o- -o- -o- -o- -0-
08/03/85 FORBIDDEN 1 rilny 52. 900 59.400 -0- 3.20 STH 
08103185 FORBIDDEN 2 r11 ny -0- -0- -0- -o- + 
OB/03185 FORBIDDEN 3 CLEAR o.oovo -o- -(1- -o- -o-

• OB/031B5 FUNGUS BAR 1 rain~ -(1- -o- -o- -o- -o-
OB/03/BS FUNGUS BA .. 2 runy b!.300 3B.300 -0- 3.3f1 STH 
0810:1/BS FUNSUS BAR 2 ri1ny bB.900 30.900 -o- 4.40 STH 
OB/03185 FUNGUS BA .. 2 filn) 20. 700 BS.400 -0- 3.20 STH 
08103/B5 FUNSLIS BAR ' r11ny 57 .:oo 42.600 -n- 3.3u STH • 
OB/Ol/B5 FUNGUS BAR 3 ri1ny -n- -o- -o- -0- -o-

• OBI03/B5 INACCESSIB I r•1n~ -o- -o- -o- -o- -o-
08103185 INACCESSIB 2 riiny 9B.OOO 12,500 -o- 2.3Q STH 
08/031B5 INACCESS! B 3 rilny -o- -o- -o- -o- -o-
OB/03185 nARBLE nT 1 CLEAR 0.0000 -o- -0- -o- -0-
08103185 nAPBLE "T 2 r11ny -0- -o- -o- -o- -o-
OBIOJIB5 nARBLE MT 3 r11ny -o- -o- -o- -0- -o-
OB/03/85 O!Nr BAR I r•1ny -0- -0- -o- -o- -o-• 08103/B5 OINK BAR 2 runy -0- -o- -o- -o- -o-
08103/BS DIN~ BAR 3 runy -o- -o- -o- -o- -o-
OB/0!/85 ROCKPORT l CLOUDY 39. 700 SB.Sou -o- 2.90 STH 
08103115 ROCKPORT 2 CLOUDY B5.ooo 29.700 -0- 2.90 STH 
08/031B5 ROCKPOFT 3 CLOUDY -o- -o- -o- -o- -o-
0810;,1e5 NAYNE SNln 1 r il ny Js.evo bb.000 -o- -0- sth 

• 08/0~/85 NAINE SN!" 2 runy -o- -0- -0- -0- -o-
OB/04/B5 JACON CR I RAINY 78.700 50.700 -o- 3.10 STH 
OS 104/85 BACON CR 2 RAINY -o- -o- -~- -o- -o-
08/04/85 BACON CR 3 RAINY -o- -o- -0- -o- -o-

• 
NOTE: FOR EACH SlRANDED FRY THERE IS ONE LINE Of DATA. 



• 
DATE &RAVEL IAR iTAT!ON WEATHER FISH FUH FUH FJIH l~ECIEI 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LEN6TH STRANDED 
STRAND NA"E REFERENCE REFE~ENCE REFERENCE !C"l • POINT I POINT 2 PO!NT 3 

(fll !FT! (fl! 
-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
081041!5 BAD SPDT RAINY -0- 30.700 90.000 2.90 STH 
08104185 BAD SPOT RAINY -o- 51.500 S9.000 2.70 STH 
08104185 BAD 5' OT RAINY S0.300 84.500 -o- :l.00 STH 

• Ol!/04185 BAO SPOT RAINY -0- '37.300 88.000 3.20 STH 
08104185 BAD SPDT 0 RAINY -u- 30.30'.) 100.00 2.9(1 STH • 
08104185 BAD SPOT 2 RAINY 97 .000 42.000 -o- 3.00 STH 
08104185 BAD SPOT 2 RAINY -o- 74.000 37. 700 2.90 STH 
08104185 BAO SPOT 2 RAINY -o- 29. sou 9b.b00 3. IU STH 
08104185 BAD SPOT 2 RAINY + 30.300 100.00 3. lu STH 

• 08104185 BAD SPOT 2 RAINY -0- bl.900 S7.b00 -o- STH 
08104185 BAO &PDT • RAINY -o- 85.600 47 .ooo 2.80 5TH , 
08104185 BAD SPOT 3 RAINY -0- 95.500 44. 200 -o- 5TH 
08104185 BAD SPOT • RAINY -0- BS.IOU 47.000 3. Ill 5TH , 
08104185 BAD SPOT 3 RAINY -o- 85. 600 47. 000 2.BO STH 
08104185 BAD SPOT 3 RAINY -0- 99.200 39.:100 -0- STH 
08/('4185 BAD SPOT 3 RAlNI -o- es. 100 47. 000 -0- STH • OB/04185 BPV SPOT 4 RAIN! -o- -o- -0- -0- -0-
08104185 BIS EDDI I RAINY 5:. 300 bb.900 -o- 3.00 STH 
08104185 Bl G EDDY I RAINY -u- 4 I. 400 75.000 3.20 5TH 
08104185 BIG EDDY I RAINY bb. 900 4S.700 + 3.00 5TH 
OB/04185 BIG EDOY RAINY 75.sun 46.100 -0- 3.20 STH 
08/111/85 BIG EDDY l RAINY 50. 700 72.500 -o- 3.00 HH 

• 08104185 BIG EH-Y I RAINY H.11Jo 40.90U -0- 2.io 5TH 
08104185 BIG EDDY 2 RAINY 79. 4u0 31.200 -o- 3.10 5TH 
08104185 816 EDDY 2 RAIN! 68. 7uo 43.600 -o- 3.3(1 STH 
08104185 BIG EDDY ' RAINY -o- 31.600 83. 400 3.30 5TH • 
os .·ti4 :a~ BIG rn;y • RAINI -o- -0- -0- -0- -(J-' OB/flH65 DIOB5UD CR RAINY 42. 50~ 105.00 -0- 3. ~(' STH 

• OB/04185 DIOBWD LR RAINY -0- 73.uoo 53.600 3.2ll 5TH 
08104185 DIOBSUD CR RAJHI -o- 76.000 53.000 -0- STH 
08104185 DIOBSUD CR RAINY -0- 79.00•l 55.000 -o- 5TH 
08104185 DJOBSUD CR RAINY -o- 79.00U 55.000 -o- STH 
08/04185 DIDBSUD CR RAINY -0- 79.0011 S5.000 -o- STH 
081041BS DIOBSUO CR RAINI bO. 000 57.700 -o- 2.9u STH 

• 08104185 DIDBSUD CR RAINY 40. 800 102.ou -0- 2.BO STH 
08101185 DI08&UD CR RAINY 45.000 10:.ou -o- 3.10 STH 
08104185 DIOBSUV CR RAINY 45. 000 103.00 -0- -o- STH 
08104185 DJOBSUD CR RAINY -o- 79.000 SS.ODO 3.00 5TH 
OB/04185 DIOBSUD CR I RAINY ~2.~~o 105.00 -o- 3.~(I STH 
08104195 D IOPSUD CR I RAINY 41.500 105.0u -o- :.40 &TH 
08104185 DJOBSUO CR I RAINY 42. 5\10 !05. 0\1 -o- 2. 7(1 STH • 08104185 DIOBSUD CR I RAINY 42.500 105. 00 -o- 3.00 STH 
00104185 DIDBSUP CR I RAINY -o- 73.000 S3.WO -o- STH 
08104185 DIDBSUD CR I RAINY -0- 70.00\1 SJ.BOO 2.70 STH 
00/04165 DIDBSUD CR I RAINY -o- 70.u01.1 53. 800 2. 9(1 STH 
08/(14195 DID85UD CR J RAINY -0- 76.000 S3.000 -o- STH 
08104185 DIOBSUO CR RAINY -0- 7b.OO•J S3.000 -o- STH 

• 08/04185 DIOB5UD CR RAINY -o- Jl.OOU 53.000 -o- STH 
081041BS DIOBSUD CR RAINY -o- 76.000 53.000 -o- 51~ 
08/04185 DIOB5UD CR RAINY -o- 79.000 55.000 -o- 51~ 
08104185 DIOPSUD CR RAINY -0- 76.00U 53.000 2. 7(1 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE GRA'IEL BAR STATJON WEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NUllBER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

• STFAND MAllE REFERENCE REFERENCE REFERENCE IC~l 
POINT 1 POINT 2 POINT 3 

IFTI IFTl IFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OB/04/85 DIOBSUD CR RAINY 40.800 lOl.00 -0- 3.lO STH 

08104165 DIDBSUD CR RAINY 40.800 102.00 -o- 1.10 STH 
OB/041B5 DIDBSUD CR RAINY 42.500 !OS.00 -o- 3,2U STH • OBI04185 DlOBSUD CR 1 RAINY -0- 73.000 53.1100 -o- 5TH 
OB/\l4/BS DIOBSUD CR 2 RAINY 31. 0110 B9.700 -u- 2.80 ST~ 

OBI041BS DIOBSUD CR 2 RAINY 30.50~ 7B.OOO -o- l.4U STH 
OB/(14/BS DIDBSUD CR 2 RAINY 20.~00 BL oou -o- 2.90 SIH 
OB/01/BS DIOBSUD CR 2 RAINY 36. 500 77.000 -o- 3.20 STH 
08104/BS DIOESUC• CR 2 RAINY 27. 000 B7.600 -0- 3. ~ll SIH 

• OBM1BS DlOBSUD CR 2 RAINY 31.000 78.000 -o- 2.80 STH 
OB/C'4/85 FACE BAR RAINY -o- 47.000 53.1100 3. 10 STH 
OBI04/B5 FACE BAR RAINY 89.500 23.000 -o- 3.00 STH 
OB/041B5 FACE BAR RAINY -o- 43.BOO 56.000 3.00 STl-i 
08/04185 FACE BAR RAINY 101.90 25.600 -o- 1.90 STH 
08/041B5 FACE BAR RAINY 101.10 2l.10u -o- 3.011 STH 

• 08104185 FH[E BAR RAINY 17. 100 25.800 -o- 3.5U STH 
08/04185 FACE BAR RAINY 17. 400 29.600 -o- ; .• so STH 
OB/01185 FACE BAR RAINY 7B. 300 31.300 -0· 3.5(1 STH 
OB/04185 FACE BAR RAINY es. ooo 23.500 -o- :..20 STH 
OB/04185 FACE BAR RAINY 26.400 17 .400 -o- 1.10 STH 
08104185 FACE BAR RAINY 42. 6~)(1 62.90(1 -o- 3.50 STH 
08101/85 FACE BAR RAINY 5 i. 700 54.0Q(I -o- 3. IO 51H • 081041BS FACE BAR RAINY 71.ZUO 35. SOL' -o- 3. lo SiH 
08104/BS FACE BAR RAINY -ti- 69.6011 47.100 3.40 srH 
OB/04185 FACE B~R RAINY -0- 76.600 23.500 3.lo STH 
OB/111185 FACE BAR RAINY -0- 35.400 65. 700 3.50 ST~ 
OBl•Jl/8~ FACE BAR RAINY -o- 40.60l' 63.500 3.0ll srn 
OB/04185 FACE BAR RAINY -o- 38.20(1 62.900 3.50 STH 

• 08104185 rm BAR 1 RAINY ·0· 35.100 65. 7u0 3.4(1 ST~ 

OB/04185 FACE BAR I Rq!NY -0- 12.000 97.9uo 2.70 STH 
08104/B5 FACE BAP 1 RAIN! 102.so 21.100 -o- 3.2ll STH 
08104185 FACE BAR I RAINY -0- 47.500 53.3-00 3. 00 STH 
08/01185 FACE 8A' 2 RAINY -0- -0- -o- -0- -0-
09"i4tB5 FACE BAR 3 RAINY -0- -o- -0- -o- -0-

• 08101/85 FORBIDUEN l RAIN! 66. 8Ll0 59 .800 -o- 3.00 SHi 
OB/04185 FORBIDOEN RAINY 64.200 47.900 -o- 3.:llJ SIH 
OB/04/85 FORBIDDEN 1 RAINY 33. 100 98.500 -o- ~.30 STH 
OB/04/BS FOFBIDDEN 2 RAINY -o- -o- -o- -o- -o-
08/04/e5 FORB!D~EN 3 RAINY + 25.100 es. 2~'" 4.60 ST~ 
08/fJ4/B5 FOFBIDDEN 3 RAINY -o- !4.600 IS.600 3.50 STH 

• OB/04185 FORBIDDEN 3 RAINY ZB. 400 7B.600 -o- 3.~(1 STH 
OB/04/B5 FUNGUS BAR I RAINY -o- 98. (10(1 37.900 -o- -0· 
08/04/B5 FUN6US BAR RAINY -o- 7B. 700 45.500 -o- -o-
08104/BS FUNGUS BAR RAINY -0- 40.SOO n.soo -0- -0-
OB/04/BS FUNoUS BAR RAINY -o- 67.400 31.100 -o- -o-
OB/041BS FUNSUS BAP. RAINY -o- 35.100 •s.5oo -o- -o-
0Bl{l4/85 FUNSUS BAR RAINY -o- :16.000 96.300 -o- -fl-• OBI04185 FUN6US BAR I RAINY -o- 77.400 34.800 -o- -o-
OB/(14185 FUNSUS BAR 2 RAINY -o- 60.400 41. 700 -o- -0-
081041B5 FUNSUS BAR 2 RAINY B3.000 44.900 -o- -0- -o-
OB/041B5 FUNSUS BAR 2 RAINY 24.800 75.100 -o- -o- -o-

• 
NOTE: FOR E4CH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6~AVEL BAR STITION WEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU!IBER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRAND ~AME REFERENCE REFERENCE REFERENCE ICMI • POINT l POINT 2 POINT 3 

tr Tl IFTI IFTI 

-------- ---------------- -------- -------------- ------------ -----------~- -------------- ---------- ----------
08/04185 FU*GUS BAR ' RAINY 102.10 31.90\1 -o- -o- -o-• 
08104/85 FUNGUS SAR l RAINY -o- 43.500 58.000 -o- -0-
08104/85 FUNGUS SAR l RAINY 83.000 39. 90\) -o- -0- -o-

• 18/04185 FUNGUS BAR 2 mNY 92. 900 42.500 -o- -o- -o-
08104185 FUNGUS BAR 2 RAIN! -o- 80.600 32. BOO -0- -0-
08/04185 FUNGUS BAR 2 RAINY 60.100 SB.BOO -o- -o- -o-
08104/85 FUNGUS BAR ' RAINY 39.600 64.800 -o- -~ -o-• 
081041BS FUNGUS BAR 2 RAINY 64. 300 41.600 -o- -o- -o-
08104185 FUNGUS BAR ' RAINY 32.900 73.400 -o- -0- -o-• 

• 08/041B5 FUNGUS BAR 2 RAINY 28.6\10 16.80\1 -o- -o- -o-
OB/04/85 FUNGUS BAR 2 RAINY 28.BUO 16.800 -0- -o- -0-
08104185 FUNGUS BAR 2 RAINY BL 200 24.600 -o- -o- -o-
08/0l/B5 FUNGUS BAR 2 RAINY 23. 900 90.100 -o- -o- -o-
08/04185 FUNGUS BAR 0 RAINY -0- 34. 0\10 n.ooo -o- -o-L 

08/041B5 FUNGUS BAR " RAINY -0- 33. 400 72. BOO -0- -o-• 
08104165 FUNGUS 8AR 2 RAINI -u- 3i.400 12.eno -0- -o-• 08/04185 FUNGUS BAR 2 RAINY -o- 43.900 65.100 -o- -o-
081041B5 FUNSUS B~~ 2 RAINY -0- 93. 500 15.800 -o- -o-
08104/85 FUNGUS BAR 2 RAINY 23. 900 100.~0 -(I- -o- -0-
08104/B5 FUNGUS BAR 2 RAINY -o- 71. BOO 31.500 -0- -0-
08104185 FUNGUS 8AR 2 RAINY 15. 000 85.20\1 -o- -o- -o-
08/04185 FUNGUS 8AR 2 RAINY 42. suo b4.200 -o- -o- -o-

• 08104185 FU~cUS BAR ' RA!Nl zo.100 87. 70ll -o- -o- -o-• 
08/041B5 FUNEUS MR 3 RAINf -0- 90.200 21.000 -o- -0-
OB/OllB5 FUNGUS BAR 3 RAINV 28.000 103.bO -o- -o- -0-
08/04185 FU~SUS BAR 3 RAINV -0- 49.400 bJ.2QO -0- -0-
08/04185 FUNSUS BAR ' RAINj -0- 81.000 28.100 -0- -o-, 
OB/114/B5 FUNGUS BAR 3 RAINY 41·. 100 64.60ll -0- -0- -o-

• 081\14185 INACCESSl8 RAINV 15. 000 B5.\10" -o- -o- -o-
08104185 INACCESSIB RAINY -0- 80.300 22.BliO -o- -o-
081041B5 INACCESSIB RAINY -0- 10.20'J 101.20 -o- -o-
08/04/65 INACCESSJB RAINY -o- B0.400 22.100 -o- -0-
OBI041BZ INACCESSIB I RAINV -0- 79.20fl 23.1\10 -0- -o-
oetu.t res INACCESSl9 2 RAINY -0- 2B.300 99.100 -o- -0-

• OB/04/85 INACCESSIB 2 RAINY -0- 42.20\1 103.00 -o- -0-
08104/85 INACCESSIB 2 RAINY -o- IS.BOO 99.400 -0- -0-
08/(14/85 JNACCESSIB 3 RAINY -o- -0- -o- -o- -o-
08104185 MARBLE HT I RAJHI -o- !8.400 50.100 -o- -o-
08/04/85 M~BLE MT 1 RAINY 65.100 46.300 -0- -0- -o-
OB/04/85 "ARBLE ~T I RAINY 51. 700 62.200 -0- -o- -o-
081N/B5 MARBLE "T I RAINY 19.BoO 23. :oo -o- -o- -o-• 08104/85 "ARBLE "T I RAINY 9B. bOO 14.800 -0- -o- -o-
08104185 "AFBLE MT RAINY -o- 20.000 105.00 -o- -(I-

08/04/85 "ARBLE "T RAINY -o- 19.800 102.40 -0- -o-
08/04185 MARBLE "T I RAINI -0- IB.400 100.10 -o- -o-
08/04185 MARBLE MT I RAINY -0- 15.400 91.500 -o- -o-
08104/85 nARBLE "T I ~AINV -o- 53.10\1 80.300 -o- -o-

• 08/04185 MARBLE MT I RAINY -o- 43.000 74.800 -o- -o-
08/041B5 "AFBLE "T I RAINY -o- 49.10•) 11. 400 -o- -o-
08104185 "ARBLE nT I RAINY -o- 50.100 69.400 -o- -o-
OB/04185 MARBLE "T I RAINY -o- 41.300 65.bOO -0- -0-

• 
NOTE: FOR EACH STR~NDED FRV THERE IS ONE LINE OF DATA. 



• 
OAlE &RAVEL BAR STATION MEATHER FISH FISH FISK FISK SPECIES 

OF LOCATION Nllf1BER COORDINATE COOROIN~TE COORDINATE LENGTH STRANDED 

• STRAND MA"E REFERENCE REFERENCE REFERENCE (C"I 
POINT l POINT 2 POINT 3 

(fTI !FT! lfTI 

-------- ---------------- -------- -------------- ------------ -------------- ----------~-- ---------- ----------
08/04/85 "ARBLE "T RAINY 62.600 43.500 -o- -~- -o-
08/04/85 KARBLE "T RAINY 75.600 21.400 -o- -o- -o-

• 08/04/85 "ARBLE "1 RAINY 76.500 24.000 -o- -o- -o-
081(14/85 MRBLE "T RAINY B0.200 21.40u -o- -o- -o-
08/04/85 "ARBLE "T RAINY 7B.BOO 23.700 -o- -o- -o-
OB/04/B5 "ARBLE "T 1 RAINY -o- 5l.400 62. 400 -o- -o-
08M/B5 "ARBLE "T 2 RAINY 35.BOO 66.400 -o- -o- -o-
08/01/B5 "ARBLE "T 2 RAINV -o- 45.200 5B.600 -o- -o-
08/041B5 "ARBLE "T " RAINY -o- 11.800 84.200 -o- -0-' • OB!04185 "ARBLE MT 2 RAINY -0- 63. sou lb. 700 -o- -o-
08M185 "ARBLE "T 

, RAINY -0- 63.500 36.700 -o- -o-• 
OB/04185 MRBLE "T 2 RAINY 7.4000 94.400 -o- -o- -o-
08104/B5 "AFBLE "T 2 RAINY 2B. 700 73.600 -0- -0- -o-
OBI041B5 "ARBLE "T 2 RAINY 5.0000 99.BOO -o- -o- -o-
08/0llB5 "ARBLE "T 2 RA INV -0- 45.200 58.600 -o- -o-

• 08/041BS "ARBLE "T 3 RAINY -0- 19. 700 81.0uO -o- -o-
0!/04/85 MRBLE "T 3 RAINY -u- 23.20u 77. 300 -o- -o-
08104185 "ARBLE "T 3 RAINY -o- 34. 900 b5.300 -o- -o-
OB/04185 MPBLE "T 3 RAINY -0- 22. 400 7B.400 -0- -o-
OB/04185 "ARBLE "T 3 RAINY 20.300 80.300 -0- -o- -o-
08101185 MR9LE "T 3 RAINY 25.BOO ll.BOO -o- -o- -o-

• 08/04185 MRBLE "T 3 RAINY -0- 32.30U b7.b00 -o- -o-
OBI041BS OINK B~~ l RAINY -o- 61.200 59.BOO 3. 51) STH 
OBl04185 OINK BAR l RAINY -0- ~.8. BOO 90. 300 3.30 STH 
08/(14/BS om BAR l R~INY -o- 50.00•J 72. sou 3.00 STH 
08/04185 O!NY BAR 1 RAINY -0- 3UO\l 93.600 3.bO STH 
OB/041BS OIN~. BA~ RAINY -o- 24.50•) 94. BOO ~ .• 1(1 STH 
081"1185 OINt BA' R•JNY 94.000 31.BOO -o- 3. 011 STH • 08/04105 DINI. BAR RAINY 72.luO 49.50U -u- 3.40 STH 
08/01185 OINK BAR 1 RAm -0- 43.000 %. 700 3.20 STH 
OB/041B5 OINK BAR 2 RAINY -0- 73.000 45.500 3.SO STH 
081041B5 OINK B~R 2 RAINY -0- 40.500 Sb.BOO 3.00 STK 
OBl04185 OINK BAR 2 RAINY -o- ob. lOU 40.800 3. J•) 5iH 
OB/04/85 om SAP 2 R~INY 8B.Ooo JB.0011 + 3. bO STH 

• OBI04185 OINK BAR , RAINY 91. 500 32.SOV -o- ~.eu STH • 
OB/04185 DIN~ BAR 2 RAINV 89. ooo 30.bOU -o- 3.20 STH 
08/04185 om BAR 2 RAINY 13.400 111. 50 -o- 3. 311 STH 
OBI041e5 OINK BAR 2 RAINY -o- 20. bOO 95.500 3.2Cl STH 
08101/BS OINI PAR • R~IKY -o- 26.bOO lb. 3~0 3.50 STH 0 

08/04185 DINI, BA~ 3 f:Am 93. 500 JO.BOO -o- ~.30 STH 

• OB/Ol/B5 O!Nt BAR 3 RAINY 93.200 29.000 -(1- 3,20 !TH 
081041B5 OINK BAR 3 RAINY 88.100 l0.40(1 -o- 3.20 STH 
081041B5 DIN> BAR l RA1"! B9.700 30.000 -0- 3.~o STH 
0!/04185 OIMK BAR l FAINV B7.500 JB.000 -o- 3.60 STH 
0!/04185 OINK BAR 3 RAINY Bb.1110 33. IOO -o- 3.50 STH 
OB/Ol/85 OINK BAP 3 RAINY B2. 400 34.)00 -(I- 3.40 51H 
08/04185 DINI' BAR 3 RAINV 81. 700 35.~0l.I -o- 3.10 STH • OB/Cll/85 OINK BAR • RAINl 76.900 3B. BOO -o- ,,, JO STH ' 
OBI041B5 OINI. BAR 3 RAINY 9 l. 7uO 30.500 -o- 3. 3(• STH 
08/04185 OINK BA~ 3 RAINY 40.000 B2.900 -o- 3.20 STK 
08/01185 OINK BAR 3 RAINl 38. 400 89.000 -o- 3.10 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE Of DATA. 



• 
DATE 6RAVEL BAR STATION NEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION MU"BER tOORDINATE COORDINATE CDDRDJNATE LEN6TH STRANDED • ~!RAND NAME REFERENCE REFERENCE FEFERENCE (C~I 

POJNT I POINT 2 POINT 3 
(fll If! I IFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
00101/85 DIN> !AR 3 RAINY 71. l\IO \0, b0(1 -o- :1.10 STH 
08101185 ROC(PORT I CLOUDY 31.100 75.20\1 -o- ~.5fl ST~ 

• 0810\iBS Rocr<·op I CLOUDY 9b.SOD 29. 9011 -0- 3.20 STH 
OB/Oll85 RO Cr.PORT CLOUDY -o- 56.500 62.~0') 3,bll STH 
00101185 RDnPOU CLOUDY 7;.,100 ".200 -(1- 3.bO S'H 
00104/85 ROCKPORT ' CLOUDY ~8.100 IOUU -0- 3.50 STH • 
00101185 ROCIPORT 2 CLOUDY -o- 99.600 10.600 2.Bu STH 
081'Jlie5 ROCKPORT ' CLOUDY 42. 900 88. 700 -(1- 3.20 STH • 
08101/85 ROcrF'~FT - CLOUDY 60. 7QO 70. 200 -0- 3.111 £1K • v 

08104185 ROCIPOR1 , CLOUDY 10.300 92.BOO -0- 3, S'1 STH v 

00/lll/BS WAYNE 5Wi~ RA!Ni o.uouo -o- -0- -0- + 
08/01185 NAINE 5~1~ ' RAINI 0.0000 -o- -o- -o- + • 
OBM185 BACO~ CR CLEAR DRY -o- -o- -0- -o- -('.-

OSH15/85 BACO~ CR 0 CLE~R DRY -0- -o- -o- -0- + • 
081\15/85 PACON CP 3 CLEAR D~Y -o- -0- -o- -0- -o-• 08105185 BAD SPOT SU~ I DRY 75.000 lb. St>O -0- ~.30 S1H 
08/115185 BAD SFG1 I SUN I DRY 95.0oO 37 .30\1 -(1- 3, C10 ST~ 

OB/05/85 BAD SPOT 2 SUN I DRY -o- 29. 500 101.00 3.10 SlH 
08/05/85 BAD SPOT l SUN I DR\ -(1- 63. 9•)0 50.BOO :.qo 51H 
OB/05185 BAD SPD1 2 SUN I DRY -o- 50.001! 69.800 ~.21.1 51H 
OB/05/85 BAD SP01 3 SUN I D':I -ll- -0- -Q- -0- + 

• 0!1~5185 BAD SPD1 ~ SUN I DRi -n- -0- -0- -0- -0-
OB/05185 PI6 EDOY I SUN I DRY SQ,,.(10 72. 700 -0- 3.10 Sl~ 

08/05185 816 EDDY I SUH I DRY 37.200 !9.700 -0- 3.21! SlH 
OB/05/85 Bio EDDY 2 SUN I DRY -o- -o- -o- -o- -o-
081051!5 Bl& EDD'f 3 SUN I DRY -o- -o- -0- -o- -o-
OB!OS/65 DI08SUD CR I CLEAR DRY 47.9% 10b.bV -o- :1.20 Sl~ 

• 0810~/85 DIOBSUD CR I CLEAR DRY ~7.900 !Ob. 60 -o- 3.10 51~ 

08105/P5 DIOBSLID CR I CLEAR DRY 16. 700 109.0v -0- 3.111 STH 
08105185 DIOBSUD CR CLEAR DRY 10.700 107.70 -0- : .. 10 SlH 
08/05/85 DIOBSUD CR CLEAR DRY 38.BflO IOb.10 -0- 3.21,1 STH 
08/05/85 DIOBSUD CR CLEAR DRY IB.100 105.70 -o- l.30 Slo 
08/05/85 DJO!SUD CR CLEAR ORV ~ 1, l'~!(i !Ob.Sn -0- 1" .,I' ..,,:,.,• 51H 
OBf0'..185 DIOBSUD CR CLEAR DRY 32, bl)(I !~.10\1 -0- !.SO SlH • 08/05/85 DIOBSUD CP. CLEAR DRY 12.~no 9b,\011 -o- 3. 00 S1H 
08/05/85 DJOBSUD CR CLEAR DRY 36. 500 92. 100 -o- ~.20 SlH 
08/ll~/85 DJOBSUD CR CLEAR DRY 35.7o0 101.:!0 -o- 1.90 51H 
08105185 DIOBSUD CP. CLEAR DRY 12. 700 106.IO -0- 2.!0 SlH 
08/05185 DIOoSUD CR CLEAf. DRY 42. ~00 10~.M.t -0- ~.2ll SlH 
OB/Q5te5 DJOBSUD CP. CLEAR DRY 11.IVO 1os.;o -o- 3.10 SlH • 08/05185 DIOBSU[' CR CLEAR DRY '2. •ou 10!.i\I -o- 3,20 STH 
00105/85 DIOBSUD CR CLEAR DRY 57.700 b5. 900 -o- 3.20 SlH 
08/05185 DIOllSUD CR CLEAR DRY 5q, 100 63. BOO -o- 3.20 STH 
08105185 DIOBSUD CR CLEAR DRY 53.800 bO. 700 -0- 2. BO 51H 
08/05/85 DIOBSUD Co CLEAR DRY 5~. 600 67.50\1 -o- 3.30 ~TH 
08/05185 DJOBSUD CR CLEAR DRf 41.SuO -o- -0- 3.2(1 SlH 

• 08105185 DIOBSUD CP. CLEAR DRY -o- -l)- -o- 3.00 51~ 

09105/85 DI08SUD CR CLEAR DRY 11.100 107.!0 -o- 2.90 51H 
08/05185 DIDBSUD CR CLE~R DRY b2. ~.oo S0.900 -o- 3.50 SIH 
08105/85 DIOBSUD CR CLEAR DRY 72. BOO 57.200 -o- 3.30 SlH 
08/05/85 DIOFSUD CR CLEAR DRY 52. 500 Ill.JO -o- 3. 20 SlH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RAVEL BAR STATION WEATHER FISH FISH FISH FISH SPELIES 
Of LOCATION MU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

STRAND .Nm REFERENCE REFERENCE REFERENCE !C"l • POINT l POINT 2 POINT 3 
(fll (FTJ !FTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OS/05/85 DIOBSUD CR CLEqR DRY 42.200 99.900 -o- :1.20 STH 
DB/05185 DIOBSUD CR CLEAR DRY 40.BOO 100. BO --0- 3.50 STH 
08105185 DIDBSU~ CR CLEAR DRY 40.100 102. 9\1 -0- 3.20 STH 

• . OB/05185 O!DBSUO CR CLEAR DRY 35.700 100.lil -0- 3.00 STH 
OB/05/85 DIOBSUD CR CLEAR DRY 4b.200 94.0VO -o- 3.20 STH 
OS/05185 DIOBSUD CR CLEAR DRY 34.500 '4. BOO -o- 3.60 STH 
OB/05/85 DIDBSUD CR CLEqR DRY 48.700 7b.OOO -o- -o- STH 
OBM/85 D!DBSUD CR CLEAR DRY SJ. 000 75.300 -0- -o- STH 
OSI0~/85 DIOFSLID CR CLE~R DRY 47.100 11.:00 -o- -o- STH 

• OB/05185 DIOBSUO CR CLEAR DRY 49.400 70.900 -'J- 3.30 STH 
08105185 DIOBS~D CR CLEAR DRY 41.100 89.00 -o- 3,01J STH 
08/(15/95 DIOBSUD CR CLEAR DRV 5o.700 77 .3011 -o- -o- SlH 
08/05/85 D!OBSUO CR CLEAR DRY 49. 300 77.300 -o- -o- STH 
OB/05195 DIOBSUD CR CLEAR DRY 49.300 77.300 -o- -o- STH 
OB/051e5 DIDF5UD C~ CLE~R DRV 50.100 105.00 -0- 3.5(1 STH 
08105/85 DIOBSUD CR CLEAR DRY 7~.BOO 57.200 -0- -o- 51~ • OB/f15/B5 DIOfSuD [.~ CLEA~ DRY 7t BOC1 51.bO(• -o- :\,HI ST~ 

08/05185 DIDBSUO CR CLEAR DRY 70. 200 51.000 -o- ::..io STH 
08 /(15/85 D10BSUD CR CLEAR ORY 51. 000 70.300 -0- 3.1(1 STH 
oe1051e5 DIOBSUD CR CLEAR DRY 55.500 72.800 -0- 3.20 STH 
OB/05/85 DIOBSUD CR CLEAR ORV 60.100 73.30(1 -0- 3.20 STH 
OBI05:B5 DlOBSUD CR CLEAR DRY 50.600 6b.100 -0- ~.So ST~ 

• OBM/05 DIDBoUD CR CLEAR DF.Y 42. 400 10b.40 -o- 3.30 STH 
0810~·185 DIOBSUD CR CLEAR DRY 42. 500 106. 80 -0- 3.SO STH 
08/05185 DIOBSUD CR CLEAR DRY 42. 800 106.00 -o- l.30 STH 
OB/05/85 DIOSSUD CR CLEAR DRY 42. 700 1Ub.40 -o- 3.00 STH 
OB/t.5185 DIOESUD CR CLEAR DRY 58.000 54. (1(1(1 -0- 3.511 5!H 
OBIOS1Bs DIOBSUD CR CLEAR DRY 58. 000 54.0011 -0- -0- STH 

• 08/P~/e5 DIOBSUD CR CLEAR DRY bl. 400 48.800 -0- 3.211 STH 
OB/05/85 DIOBSUD CR CLEAR DRY so.200 105.00 -o- 3.00 STH 
001os1e5 D1DBSUD CR CLEAR DRY 75. 700 39.SOO -o- :l.20 STH 
08/05185 DIO!SUD LR CLEAR DRV 74. 500 44.000 -o- 3.30 STH 
08105/85 D10f~~D CR CLEAR DRY -0- -o- -o- 3.00 51~ 

08/()5,'SS DIOBSUD CR 2 CLEAR DRY -0- -o- -0- + -o-
oe:c•:.105 FACE EAP. CLEAR DRY 74.400 48. SO•) -0- 3. 6l.l STH • 08/05/85 FACE BAR CLEAR DRY 92.200 45.300 -0- 3. so STH 
08/05185 FACE BAR CLEAR DRY 94. 7VO 39.000 -o- 3.40 ST" 
08/051B5 FACE BAR CLEAR DRY 9B.500 31.700 -o- 3.40 STH 
08/(15185 mE B•R l CLEAR DRY 47. oilO 68.100 -(I- 3.30 ETH 
OB/!J5185 F~CE BAR l CLEAR DRY -v- 50.101.1 61.200 3.6o 51~ 

OB/\lo· 1es FACE B~R 1 CLEAR DRY 78.1UO C.100 -Q- :.. 70 ST~ • OS/05/BS FACE BAR 1 CLEAR DRY -o- 32.700 B9.000 3.211 STµ 
09105/85 FACE MR I CLEAR DRY -o- 29.500 95.400 3.70 STH 
OB/OS/BS FACE BAR 1 CLEAR ORY 46. 3(1(1 68.300 -o- 3.30 STH 
08/05/85 FACE !AR I CLEAR DRY -o- 45.100 69.400 ~. ~.) SiH 
08105185 FACE BAR l CLEAR DRY 99. 200 29.900 -o- 3.70 STH 
08/USf85 FACE B~R 1 CLEAR DRY 91.700 28.700 -o- 3.3o STH 

• OB/05/85 FACE BAR 1 CLEAR DRY 49.000 78.200 -o- 3.30 STH 
OS/05/BS FACE BAR 2 CLEAR DRY 56. 700 60.700 -o- 3. 20 STH 
08/05/85 FACE BAR 2 CLEAR DRY 33.000 73.400 -o- 3.70 STH 
OB/05/85 FACE BAR 3 CLEAR DRY -o- -0- -o- -0- -o-

• 
NOTE: FOF EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RAYEL BAR STATION MEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU"BER COORDINATE COO!DINATE COD!DINATE LENS TH STRANDED 

• STRAND NA"E REFERENCE REFERENCE REFERENCE !C•l 
POINT 1 POINT 2 POINT 3 

(FT) (FT! tm 
-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08105/85 FORBIDDEN SUN I DRY 45.300 72.000 -o- 2.50 STH 
OB/05185 FORBIDDEN l SUN I DRY 44. 000 78.000 -o- 2.70 STH 

• 08/05185 FORBIDDEN 1 SUN I DRY 42.000 65. oou -o- 3.2ti ST~ 

- 08105185 FORilDOEN 2 SUN I DRY -0- -o- -o- -o- -0-
OB/OS/85 FORBIDDEN 3 SUN I DRY -o- -o- -0- + -o-
08/05/85 FUNGUS BAR 1 SUN I DRY 30.700 71.00o -o- 3.50 STH 
08/05/B5 FUNSUS BAR 2 CLEAR DRY -0- n.100 42.SOO 4.00 STH 
08105/85 FUNGUS B~R 2 CLEAR DRY -0- 33. 700 96. 300 3, i(I STH 
OB/OS/85 FUNGUS BM ' CLEAR DRY 37.BOO bB.400 -o- 3.30 STH ' • OB/0518S FUNSUS BAR 2 CLEAR DRY -0- 101. BO 24. 700 3.1.u STH 
08105/BS FUNSLIS BAR 2 CLEAfi DAV -0- 71.200 ~0.900 3.10 STH 
OB/05185 FUNGUS BAR 2 CLEAR DRY -u- 72.400 43.000 3.00 ST~ 

08105185 FUNBLIS BAR 2 CLEAR ORV -0- 69.BOO 44.6(10 3.20 STH 
08105/85 FUNBUS BA~ ' CLEAR DRY -0- 109,40 35.300 + STH ' 08/05;05 FUN6U5 B~R 1 rLERR DRY -11- -o- -o- -o- -o-

• 08/05/8S INACCESSIB SUN I DRY -(l- 73. 70(1 30. suo -0- -0-
08105/ES INACCESS!B ' SUN I DRY -0- -o- -o- -o- -o-' 08/05185 INACrESSlB • SUN I ORI -0- -o- -o- -o- -0-J 

08105/85 KARBLE KT CLEAR DRY -0- -o- -o- J..2(1 STH 
OB/05185 KARBLE ~.T CLEAR DRY -0- 56.301J 5B.1\10 3.10 STH 
08/(1518~ "AREL£ KT CLEAR DRY -(I- S1.20l' 70.000 3. 70 STH 

• OB/05165 "RRBLE "T CLEAR DRY -o- 79.000 24.200 3.S(i STH 
08105185 MRBLE KT CLEAfi DRV -0- 72.100 46.100 3.30 STH 
08/05/85 ~RBLE "T 1 rLEAR DRY -o- -0- -o- ~uo STH 
08/05185 "Af'BLE "T 2 CLEA• DRY -~l- 49.000 50. 9tl0 3.50 STH 
OB/05/85 "ARBLE KT ' CLEAR DRY 53.500 81.500 -0- l.bO STH ' 
08105185 "Amo KT 2 CLEAR D•Y 18.000 96. 360 -0- 3.40 ST~ 
08105185 KARBLE "T 2 CLEAR DRY 29. 400 88.400 -o- 3.50 STH • 08/ll5/B5 "AfiBLE KT 2 CLERF: DRY 37. BOO 91.800 -o- 3. 4rf S TH 
OBl05/8S KARBLE "T ' CLEAR ORI -o- 78.200 24. 000 3.50 STH , 
08/05/85 "RR!LE KT 2 CLEAR DRY -o- 89. 700 59.400 3.bO STn 
08/05te5 "ARBLE "T 2 CLEAF ORV -o- 49. sou ss.0110 3. )1.J STH 
08/05/85 KA,BLE "T ' CLEAR DRY -o- b2. 601) 40.100 1. 2ll SH< ' 08/05/BS "ARBLE "T 2 CLEAR DRY 14.300 lUO. 60 -0- 3.1\l STH 

• 08/CISIBS "A''BLE "T 2 CLEAR ~RY 9.8000 95.llOO -o- 3.5(1 ST~ 
OB/OS/BS "ARBLE "T l CLEAR DRY Sl.300 54.0(•0 -o- 3.20 STH 
OB/05/85 "A~BLE "T :; CLERK DRi -o- 31.600 74. 3'10 3.70 STH 
OB/05/B5 MRBLE KT l CLEAR DRY -0- 16.600 83.900 3,bO STH 
08/05/BS KARBLE "T 3 CLEAR DRi 62. 4fl0 20.(100 -0- 3.2o STH 
08/(15/85 DINI. BAR CLEAR DRY 69.500 53.SOO -o- 2. 70 STH 

• OB/0~185 OINr. BAR CLEAR DRI 68.MO 5S.OOO -o- 2. 60 STH 
08/0Sl8S OINr. BAR tLEAR DRY 69.5110 s:;,500 -o- 3.2ti STH 
OB/OSl8S OINr BAR CLEAR DRY 46.loO 78.UOO -o- 3' 2(1 STH 
08/05185 OINK BAR CLEAR DRY 69. 500 Sl.500 -o- l.20 STH 
08/0S/BS OINr. BAR CLEAK DRV 69.~110 53.Sl:O -\)- 2.90 STH 
08105tBS OINr. BAR CLEAR DRY 91. 000 50.0011 -0- 3.70 m 

• OB/OS/BS OINK SAP CLEAR DRY 100.00 46.0oO -o- 2.eo 5TH 
OB/OSIB5 OINK IIAR CLEAR ORY 66.000 58. (100 -o- J.20 STH 
08/05/85 OINK PAR CLEAR DRY 69.Suo 53.500 -o- 2.90 STH 
08/0S/BS OINK BAR CLEAR ORY 69.SOO 53.SOO -o- 2.30 STH 
08/0S/85 DINI, B~R CLEAR D!Y 69.500 53.SOO -o- 2.50 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
Df\TE 6RAVEL SAR STATION NEATHER FISH FISH FISH FISH SPELi ES 

OF LOCATrnN NU~BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

• STRAND - NME REFERENCE REFERENCE REFERENCE !C~I 

POINT I POINT 2 POINT 3 
!FT! (FT! !FTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- --~------
09105185 OINK BAR CLEAR DRY 4b. 5\\0 78.000 -o- 2.50 STH 
08105185 OINK BAR I CLEAR DRY bb. 000 58.001\ -o- 2.80 srn 
OBI051BS OIN~ SAR 2 CLEAR DRY 26.500 109. 00 -0- 3.40 SH< • . OBI05185 OINK BAR ' CLEAR DRY 37.500 112. ori -0- -o- STH • 
09/115/85 om BAR ' CLEAR DRY 45.MO 114. 00 -o- -0- STH ' 
08105185 OINY BAR 2 CLEAR ORY lb.000 113.50 -0- 3.20 STH 
OBI051B5 om BAR 2 CLEAR DRI 37.500 112.00 -o- 3.30 STH 
08105185 OINK BAR 2 CLEAR DRY -o- 50.000 53.000 -0- -o-
09105185 01~~ BAF. l CLEAR DRY -o- 41.000 70. 000 -0- -0-

• 08il'O•IB5 OIN~. BAH 2 CLEAR DRY 4B.OOO 93.000 -o- l.40 STH 
OB/(•5185 om BAR 3 CLEAR ORI Bl.0\10 32.500 -o- 3,011 ST'i 
OBI05/85 OINK BAR 3 CLEAR DRY Bo. 000 33. oov -o- 3.BO STH 
08105185 O!Nt, 8AR 3 CLEAR DRY BB.000 24.500 -o- 3.ZO SiH 
09105185 om BAR 3 CLEAR ORY 87. 000 30.v011 -o- 3.50 51H 
OB!051B5 Ron f'DRT 1 CLOUDY quoo 21.sov -u- 2.111 STH 

• 08/05185 ROO PORT (LOUD\ -o- BJ. 500 40. B'!C 3.0<1 STH 
oe1os1es ROCI POH CLOUDY -0- BJ .50v 37 .600 -0- -0-
OBI05/B5 ROCKPORT CLOUDY -0- 55.000 65.300 ~.01.l Sl~ 
08105185 ROCtf'ORT CLOUD I -0- BO.BOO 42.300 l. 00 STH 
08/05/B5 ROCKPORT ' CLOUDY BB. ;.oo 45.300 -o- -0- -0-• 
08/05/85 RO Ct P°'1 ' CLOUDY 90.400 48.1011 -o- -o- -o-' 
OB/u51B5 ROCt.PORT 2 CLOUDY 7~.200 59.21.10 -(I- -o- -0-• OB/ti5/BS Romm ' CLOUDY 7~. 4nO 58.70U -o- -o- -(I-• 
08/05185 ROCKPORT 2 CLOUDY -0- 76.200 52.2(10 -o- -o-
OB:05185 ROCKf'O>:T 2 CLOUDY -0- Bl.700 47.3\10 -0- -o-
OB/05185 ROCKPORT 2 CLOUDY -0- 33.700 91.BOO -0- -0-
OBM/85 ROCt POR! 2 CLOUDY -0- 56' 30•J 70.700 -o- -0-
OBI05/85 ROCKPORT ' LLOUDY -0- 64.300 02.500 -0- -0-• • 09105185 ROCtPDRT 0 CLOUDY -(1- 65.500 0 !. 600 -o- -v-• 
OBI05/B5 ROCKPORT 2 CLOUDY -0- 04.bOO b0.000 -o- -0-
OB/05/B5 ROCl:f'ORT 2 CLOUDY -(1- 67.000 02.700 -0- -v-
081USIB5 ROCKPORT 2 CLOUDY -0- 91.100 44,qoo -o- -o-
Oe/05/BS RDn.POU • CLEAR q9, ~·flO 34.40~ -o- -o- -o-' 
08105185 ROCKPO>·T • CLEAR BO. !QO SO.BOO -o- -0- -o-' 

• OB/(1~ 185 ROLHOPT 3 CLEAR 46. 500 Bo.20V -o- -o- -o-
0Bt05/BS ROLKPORT 3 CLEAR 50. 000 Bl.900 -o- -0- -o-
08MIBS ROlrPGRT 3 CLEAR 58.3\10 77. 600 -o- -o- -o-
OB/05185 ROCKPOR1 3 CLEAR 71. 500 54.oOO -o- -0- -o-
08105/BS ROOFOPT 3 CLEAR B0. !00 SO.BOO -o- -o- -0-
~/t.i~·'B5 ROCt.PDPT 3 CLEAR -o- 53.000 71. IOQ -o- -0-

• OB/05185 Rom·m 3 CLEAR -o- 53. toe 12.100 -o- -o-
OB/05185 ROCKPORT 3 CLEAR q9, 900 27.000 -o- -o- + 
08105185 ROLKPORT • CLE AP -o- 37. 400 104.30 -o- -o-' 0!105185 ROLKPOR1 3 CLEAR -o- 33.600 83.200 -o- -o-
OB/05185 ROLrPOPl 3 CLEAR -o- 36.100 B7. 700 -o- -ij-

OB/05185 ROCKPORT 3 CLEAR -0- l7. 90~1 B7.800 -o- -o-
OBI05185 ROCrPORT 3 CLEAR -o- 46.70\1 n. qoo -o- -0-• OB/05185 ROcKPORT 3 CLEAR -o- 56.000 67.700 -o- -v-
OBIOSIB5 ~AYNE SN!~ 1 SUN I ORY 1B.900 94.800 -0- 3.00 STH 
OBI05/B5 MAYNE sw1n 2 SUN I DRY -o- -o- -o- -0- -0-
0!/06185 BACON (P. CLEAR 0.0000 -0- -o- -o- -o-

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE SRAYEL BAR STATION MEATHER F!SH FISH FISH FIEH SPELlES 

OF LOCATION NU"PER COORDINATE COO~DINATE COORDINATE LENG !H STRANDED 

• STRAND - MA"E REFERENCE REFERENCE RHERrnCE 1C"I 
POINT l POINT 2 POINT 3 

(Fll (FlJ !FT I 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/0b/BS BACON CR 2 CLEAR 0,00(10 -o- -o- -o- -0-
09106/BS BACON CR 3 CLEAR 0.11000 -o- -u- -0- -0-
08/0b/BS BAD SPOT I SU~NY ~2.0110 80.8011 -0- -o- -(>-

• OB/11&195 BAD SPCT 2 SUfl~V -o- Bl. 000 b9.000 -o- -o-
09MIBS FAr1 SPOT . SUNNY -0- SS. 7011 2~. 500 -u- -0-• 
09/0bl8S BAD SPOT 2 SUNNY -o- 80.700 44.000 3.00 -o-
OB/Ub/BS BAD SPOT 0 SUNNY + 7B.500 29.000 -0- -o-• 
OB/Ob/BS BAD SFOT 2 SUNNY -0- 77. 700 34.MO -o- -o-
OB IQb 185 BAD SPOT ' SU~NV -o- -0- -(I- -o- -0-

• 08/llble5 BAD SPD1 4 SUNNY -o- -o- -o- -o- + 
OB/llbiBS 816 EDDY I CLEAR 45.Bo(I 75.bOo -o- ~ .. oo -o-
OB/Ob/85 BI6 EDDY l CLEAR 32. J<JO I03.00 -o- J, 1(1 -o-
OB/Obi BS BI6 EDDY 2 CLEAR -0- -0- -o- -0- -C•-
OBM/85 BIG EDDY 3 CLEAR -0- -0- -o- -o- -o-
OB/110185 D!O!EUD CR I CLEAR 28. 300 B•l. bOo -(1- -0- ST~ 

• 09100185 DIDBSUD CR I LLEAR 35. 700 75. 20f1 -(1- 3.1(1 m 
OB,'(10185 DICBSUD CR I CLEM 78.300 80.6011 -0- -0- S~H 

OBl0o185 D !DESLID CR l CLEAR 28. 3fl0 B0.0011 -0- -0- STH 
OBM/65 D!DBSUD CR CLEAR 3:.1uo 7B.400 -o- 3. 20 STH 
OB/ll6165 DIDBSUD CR CLEAR ~e. ~.oo 80.bOQ -o- -o- :TH 
081061B5 DIDBoUD CR CLEAP 22. LUO 67. 5ll\1 -0- 3. 2ll STH 
OBIO&IBS DIOBSUD CR CLEAR 29. :.•1t1 81.20(1 -o- 3.10 STH 

• 08: (10/65 D!D!SCD CR CLEAR i5.900 85.9(10 -0- 2.9ll STt1 
OBM/65 DIOBSUD CR CLEAR 2~. ~·l10 85.900 -o- 3. 3(1 STH 
08/0o/85 DI~BSUD CR CLEAR 25. 9UO 85. 90,1 -(I- 3.10 STH 
08/llb/65 DIOBSUD CR CLEAR 30. 3l 10 81.900 -0- ~.10 STH 
OB/Clo 1!5 DIOBSUD CR CLEAR 30.300 Bl.qOO -{•- -o- ETH 
08/lltlB5 DIOBSUD LR CLE AP 31j, ~00 Bl.900 -0- + STH 

• 08/llol85 DIOBSUD CR LLE•R 29. 300 Bl.20ti -o- ~ .. ~·u S'H 
OB/06/85 DI08SUD CR CLEAR 23.SiiO BS. 900 -o- 3.~o STH 
08106185 D!OBSUD LR CLEAR 87 I 200 12.bOO -o- :t20 STH 
08/0b/85 DIOBSUD CR CLEAR 9Q.3flQ 9,q(l0(J -o- -0- STH 
OB/06165 DIDBoUD CR CLEAR 9~.~llO 9. 9000 -o- -u- m 
08/llo/85 D!OBSUD CR CLEAR 90, JnO 9. 9(10(1 -o- -1.~- STH 

• 08/0b/85 DIO!>UD CR CLEAR ~tJ.300 9. 900(1 -ll- -o- STH 
oe1001es DI08SUD CR CLEAR 31. 900 78.4Co -o- 3,3r1 STH 
OBiOblBS DIOBSUD CR CLEAR 31.400 77.300 -o- -0- STH 
08/0bteS DIOBSUD CR LLEAR 97.200 11.600 -o- 3.20 SiH 
08106/85 DIO~S~D CR CLEAi 94.8110 ). 0000 -o- 3. 21-1 5TH 
OB/•:10185 DI085UD CR CLEAR 91. BOO 7 I 01.~ 1)0 -o- 3.30 STH 
OB.%185 Dl06£VD LR CLEAR 94.800 7 ,Q(l(l(l -o- ~.2U STH • OBI06/B5 DIOBSUD CR CLEAR %. )(1'J b.9000 -0- -o- STH 
08106185 DWBSUD [R CLEA' 90.300 b. 900\1 -o- -0- STH 
OB/Ob/BS DIOBSUD CR CLEAR 17. 200 91. 600 -o- 3.30 STH 
OBIOb/95 DIOBS~D C~ CLEAR -o- 37. 200 115. 70 -o- ETH 
OB/06185 DIOBSUD CR CLEAR -o- 37.20~ II5. 70 -o- STH 
08/flb/85 DIOBSuD CR CLEAR 2J. zuo B4.6UO -o- -0- STH • OB/06/85 DI08SUD CR CLEAR 25. 700 84.800 -o- J .. 3ll STH 
OB/Ob/B5 DIOB5UD CR CLEAR 17 .200 B4.300 -o- 2.90 STH 
OBIOolSS DIOBSUD CR CLEAR 27. 200 B4.30v -0- 3, 1(1 ST~ 
OB/(1;;95 DIO!SUD CR LLE~R 27.200 84.lOu -0- 3.211 ST~ 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE GRAVEL BAR STATION llEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU~BER rnOROINATE COORDIN~TE COORDINATE LENS TH STRAND£0 

• STRAND - NA~E REFERENCE REFERENCE REf ERENCE ((~) 

POINT I POINT 2 P1JINT 3 
!Fii IFTI (fTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/0b/85 D!OBSUD CR CLEAF: 'l. 400 9.bOOO -o- 3.30 STH 
08/0blBS DIOBSUD CR CLEAR 12.100 8. 1000 -o- -o- STH 

• 08/0blBS Dl08,UD CR CLEAR 94.BOO 7. 000•1 -o- 3.20 Slrl 
- OB/Oo1e5 Dl08SUD CR CLEA! 43. 2~10 lo3.8C -o- :.20 STH 

0810blB5 DIOBSUD CR CLEAR 2~. {'00 96. 70u -o- 3. 4r1 ST~ 

08/Ub/85 DIOBSUD CR 1 CLEAP 41.400 99. 500 -0- 3.30 STH 
OB/06185 omsuo CR I CLEAR 41. 400 99. 500 -o- 3.211 SiH 
08/06185 DIOBSUO CR I CLEAR n.100 92.500 -0- 3. 2(1 STH 
00106105 D!OPSUD CR 1 CLEA~ 45.900 !2. 7011 -o- I..20 ST~ • OBIOclS5 DI08SUD CR 1 CLEAR 44.!00 89.bOfi -o- ~.10 STH 
OBll•o/85 DIDP:U~ CR 1 CLEAf: 40.BOO 78.200 -0- 3.30 STH 
os1no1es DIOBSUD CR I CLEAR 48.500 7!.100 -o- 3.oo Sitt 
08106185 DIOBSUD CR 1 CLEAR 4~. 70(• 79.200 -0- :., bU S1H 
08106185 DIOBSUD CR CLEAF 50. 400 76. 400 -0- 1.30 ST~ 

08106185 D!OeSUD LR CLEA~ 49.POO 75. SO~i -o- 3.40 ETH 

• 08/0b/85 D!DBSUD CR CLEAR ~I. B•'u 75.son -o- 3. :.11 SJe, 
08MIB5 DIOOSLlD C~ CLEHfi 48.IUU 74.%0 -0- 3.2o STK 
08/06185 D!OBSUD CR CLEAR 53.5ll0 07.501' -o- 3.3() STH 
081(Jb/85 DIQf,SUD CR CLEAR ~1. 4uU 77.300 -o- + 51~ 

OB/0!185 DIOBSIJD CR CLEAF 32.~(10 lb.400 -0- 3. 2(1 STH 
oe1001e5 DIOPSU[• CR CLEAF 3~·. 700 75.200 -o- 3.00 STH 

• ~8/(1 b/85 D109SUD CR CLEAF 35.700 75.200 -o- 3.on SW 
08/tl,/85 DIOeSuD CR CLEAf, 60.lou 55.o(ln -o- 3.1\1 STH 
08/06185 D10951JD CR CLEAR 35. 7\10 75.2011 -o- 3.30 STH 
OSM/85 D!OBSuD CR CLEAR :5.700 75.200 -o- ~ .• bll STH 
08/\1! 195 DIOBSUD CR CLEAR 35.700 75.200 -0- 3.20 STH 
08106/85 D IOBSVD CR CLE~E 35.700 75.20'J -0- !.(JU STH 
OBMIB5 D IOBSUD CR CLEAF 3S. 71)':/ 75.:0LI -0- z.10 STH • OM>6le5 DIOESUD CR CLEAR 35. l'JO 75. 20(! -0- ! .. l!J STH 
08/llOI BS Dl085UD CR CLEAR 35. 5(10 76.500 -o- 3.1 (t STH 
08/0b/95 DIOBSUD CR CLEAR 35. ~·00 76.500 -o- 3.50 STH 
08106185 D108SUO CR CLEAR 35. 500 76.SOO -o- 3.20 STH 
08106/BS DI~B5UD CR CLEAR 27.200 84.300 -o- 3.00 STH 
08106185 DI08SIJD CR CLEA~ 27. 200 84. ~00 -o- 3.00 STH 

• 08106185 DIOBSUD CR CLE~R =s. qoo 05.90n -o- 3.3LI STH 
OBIOblBS DIOBSUO CR CLEAR 35. 500 76.500 -o- 3.3u STH 
08106185 D10ESUD CR CLW J5.5!)0 7o.50U -o- 3. 2\1 STH 
08106185 DIOBSUD CR CLEAR 36.200 77. 300 -o- 3.20 STH 
08 /0b1 BS DIOESUD CR CLEAR 36.2(10 77. 300 -o- -o- 51~ 

08/06/85 DIOBSUD CR 1 CLEAR J9. 5ll) 74.20\1 -o- -o- STH 

• 08/06185 DIDFSUD CR 1 CLEAR 39.500 74.201J -o- -0- SW 
08106/BS DIOBSUD CR 1 CLEAR 39.500 74.200 -0- -o- Sitt 
08106185 DIOBSUD CR 1 CLEAR 39. 500 74.200 -o- -o- STH 
08/06185 DI08SUD CR 1 CLEAR 39.500 H.200 -o- -0- STH 
08100/BS D1095UD CR 1 CLE~R 3!.500 74.200 -o- -o- STH 
08106185 DI08SUD CR 1 CLEAR 39. 51lO 7~.100 -o- -0- STH 

• 08/06185 D10PSUD CR 1 CLEAR 3!.500 74. 2011 + -o- 5TH 
08106185 DIOBSUD CR 1 CLEAR 39.500 7~.2011 -o- -o- STH 
OP/06185 DIOBSUD CR 1 CLEAR 39. 500 74.200 -o- -o- STH 
OB/Ob/BS 0108SUD CR 1 ClEAR 3!.200 73.000 -o- 3.30 STH 
08106185 DIDBSUD CR CLEAR ~0.200 72.800 -0- 3.20 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DITA. 



• 
DATE IRAVEl IAR &T!TION ~EATHER FISH FISH FISH FISH SFECIES 

OF LOCATION MU"8ER COORDINATE COOR01"ATE COORDINATE LENGTH STRANDED 

• STRAND NA"E REFERENCE REFERENCE REFERENCE IC"I 
POINT 1 POINT 2 POINT 3 

IFTI IFTI IFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/0b/BS DIOBSUD CR CLEAR 40.200 72. 800 + 3.30 ~TH 

08/0b/BS DIOBSUD CR CLEAR 42. 900 59.400 -0- 2.!0 STH 
08/0b/B5 DIDBSllD CR CLEAR 4".900 74.BOO -o- :..11.1 STH • ·oat Obi BS DIOBSUD [~ CLEAR -o- 42. 4v<) bS.000 3. ~(l STM 
OBM/85 DIOBSUD CR CLEAR -o- 42.400 b5.0VO 3. lO STt-1 
OBIOo/85 DIOBSU~ CR CLEAR -o- 42.400 b5.000 3.40 51H 
OB/Ob/BS DIOBSUD CR CLEAR 69. 500 51.2(IO -o- 3, 1\1 STH 
08/0b/85 DIOBSLID CR CLEAR b2.70() 42.BOO -0- 3.20 STH 
OBIObl85 DIOBSUD CR CLEAR -0- 28.bOO 107.40 3.1(1 STH 

• 08;01/B5 OIOBSUD CR CLEAR 40.700 105.40 -u- 3.111 51H 
OB/00/85 M015UD LR CLEAR 45.400 lOb.50 -0- 3.bO SIM 
OB/l>o/85 Dl085U~ CR CLEAR 4b. bO'j 107.10 -0- 3.20 STH 
08/0b/85 DlOBSUD CR CLEAR 4b.b00 101. 20 -0- 3. 2\1 ST' 
08/0b/85 DIOBSUD CR CLEAR 4b. bflQ 101.2u -o- ~.10 S1H 
0810bl85 D!OBSUO CR CLEAR 4b. 2•)0 lOb.70 -o- 3. 5•1 m 

• OS/00/eS DlOBSUD C~ CLEAR 4b. l110 !Qb. 70 -o- 3.20 SiH 
OB/06/B5 DIOBSU~ CR CLEAP -0- b!.900 54.000 -o- STH 
08/0b/85 DIOBSUD C~ CLEAF -0- 60. 300 Sl.800 l.1(1 STH 
08r0b/B5 DIOBSUD CR CLEAR -u- 60.300 53.800 -o- 51H 
08/flb/BS DI085UD CR CLEAR -o- b0.301) S3. 800 -o- SlH 
08106185 DIOBSUD CR CLEAR -0- b8. 900 47.800 -o- STH 
08f'lbl!5 DI085UD CR CLEAR -0- 77 .200 54.500 -o- 51H • OB/ti&/85 DIOBSUD C~ CLEAR -o- 71.000 45.100 -o- STH 
08/C!b IBS DlOBSUD CR CLEAR -fl- 72.500 45.200 3.20 STH 
OB/(10185 DIO&SUD LR CLEAR 74.500 lb. 300 -o- 3.30 STH 
0810b/85 DIOBSUD LR CLE~R 85.900 44.7(IO -0- 3.3(1 STH 
08/06185 ornes~1 c~ CLEA" 78.bOO 20.500 -o- 3.30 ST~ 
09/0b ISS DIOBSUD CR CLEAR 78.bOO 20.50:.1 -o- 3.00 STH 

• 08/061B5 DIDBoUQ LR CLEAR 85.200 14.400 -o- -v- STH 
OB/Ub/85 DJ085UD LR CLEAR 85.2u0 14.400 -0- -o- SlH 
08/0b/85 DIOBSUD CR CLEAR B5.2v0 14.400 -o- -o- STH 
08/0ot8S Dl085UD lR [LEAR 62.500 b0.5QO -o- 3.30 STH 
08/0b/85 DlO!loD Cf. CLEAR b0.300 59.900 -0- ~.1(1 STH 
08106185 DIOBSUD [R CLEAR b0.000 58.200 -o- 3.30 srH 

• 08/0bl85 DIOBSl!D CR CLEAR b7. 400 bl.400 -o- 3.1'! STH 
08/0b/85 DIDBSUD CR CLEAR Bl. OQO !J.SOO -o- 3.30 STH 
OB/tio/B5 DIOBSUD CR CLEAR b5.b00 52.000 -o- 3.111 STH 
08/0b/85 DIOBSUD CR CLEAR b5.b00 52.000 -o- J.30 STH 
OB/06/BS 01oesuo CR CLEIR 87.200 12. bO'J -o- ~ .• 1(1 STH 
08/%1£5 D!D8SUD CR CLEq" es. 200 14. 400 -o- -o- 51H 

• 08/0b/05 DIDBSUD CR CLEAR 85.200 14.400 -(!- -o- S1H 
08/0b/85 DI085UD CR CLEAR -o- 30. bOO 102.80 3.10 STH 
08/Db/05 DIOBSUD CR CLEAR -o- 32.700 105.30 3. J(I STH 
08/0b/85 D!OBSUD CR CLEAR -o- 32.400 104.40 -o- STH 
08/0b/85 DIDBSUD CR CLEAR -o- l2.80ll 100. 70 3.30 STH 
08/0b/85 DIOBSUD CR CLEAR -0· 34. 600 101.bO -o- STH 
OB/Ob/85 DIOPSUD CR CLEAR -o- 35.bOO 100.20 -o- STH • 08/0b/85 DIOBSUD CR CLEAR -o- 59.30(1 53.800 -o- STH 
OB/Ob/BS DIOBSUD CR CLEAR 86.000 !J. soo -o- 3.20 STH 
08/Db/85 DIO!SUD CR CLEAR 8b.OOO 13.SOO -o- 3. 6(1 STH 
08/0blBS DlDBSUD CR CLEAR 8b. 000 13.SOO -(!- 3.2ll STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE &RAVEL BAR STATION WEATHER FISH FISH FISH FISH SPECIES 

DF LOCATION MUnBER COORDINATE CODRDIN!TE COORDINATE LENS TH STRANDED 
STRAND MAnE REFERENCE REFERENCE ~EFERENCE ICnl 

• POINT 1 POINT 2 POINT 3 
IFTl IFll (fll 

-------- ---------------- -------- -------------- ----------~ -------------- -------------- ---------- ----------
08/0b/95 Dl08SUD CR CLEAR 35.500 76.500 -o- 3.Su STH 
08106185 DIOBSUD CR CLEA~ 35.500 76.500 -o- 2.Bo STH 
08/06/BS DlOBSUD CR CLEAR 86. BOO 12.500 -o- -o- STH 

• 06106IB5 DIOBSUD CR CLEA~ 35. soo 76.lOO -0- 3.2(1 STH 
08/06/65 DIOBSU!I CR 2 CLEAR -(1- 56.00U 57.000 3.40 STH 
08/06/85 DIOBSUD CR 2 CLEAR 48.000 65.000 -o- 3.40 STH 
08/06/BS omsuo CR 2 CLEAR 101.00 23.000 -0- 3.10 STH 
OBtu6tB5 DIOBSUD CR 2 CLEAR -o- 29.000 78.000 3.10 STH 
OB/Ob/BS DIOBSUD CR l CLEAR 45.500 SS.ODO -o- 3.lu ST~ 

08/06/85 D!OBSUD [~ 2 CLEAR n.ooo 36.000 -0- 3.Bu STH • 08/061B5 D!OBSUD CR l CLEAR -0- 29.000 lB. 000 3.30 STH 
08/06/65 DIOBSUD CR 2 CLEAR 71. 000 38.000 -o- 3..50 STH 
08/06/BS DIOBSUO CR 2 CLEAR 36.000 71.000 -o- 3.40 STH 
08/06/85 DIOBSUD CR " tLEAR 72.MO 35.500 -o- 3.90 STH • 
08/0b/85 FACE BAP CLEAR 78. 700 3.1 .100 + 3.50 STH 
08/0b/85 FACE BAR LL EAR 52. 900 so. )0:: -o- 3.40 STH 

• OB/06/85 FACE ~AR CLEAR 71.900 43. 260 -o- 3.50 STH 
08/06/85 FACE BAR CLEAR 68. BOO 5,1, BOIJ -o- 3.40 STH 
08/0b/B5 FAU BAR CLEAR -0- 65.400 33.700 3.20 STH 
08/06/85 FACE BAR CLEAR 87.700 40. 700 -0- 3.20 STH 
08/0bl85 FACE B'R CLE'fi 91.BOU 19. IOU -0- 3. 0(1 STH 
08/0&165 FACE B'R CLEAR ;s.100 95.!0U + 3.40 STH 

• 00/06/BS FACE BAR CLE AP 48. 500 52.60ll + 3.10 STH 
08/06185 FACE BAR CLEAR -0- 25. 200 93. 600 3.30 STH 
08/06/85 FAlE BAR CLE AF: Bl. B1JO 45. loo -o- 3.80 STH 
08/0b/B5 FACE BAR CLEAR 46. 500 89. 400 + 3. 70 STH 
OBm/85 FACE FAR ' CLEAR -u- -o- -0- -0- -0-• 
08/0&185 FACE B'R • CLEAR -o- -o- -o- -o- -o-' 08!(i6/B5 FOPSmEN CLEAR 41. ouo 03.00\l -u- 2.so STH 

• 08/06/85 FORBIDDEN CLEAR 95.300 3~.10() -o- 3.40 STH 
OB/06/BS FDmDDEN CLEAR BJ. 500 29. 000 -o- 3.10 STH 
08/06195 FORBIDDEN CLEAR 84.000 35.300 -o- 2.90 STH 
OB/06/B5 FORBIDDEN CLEAR 29.8oO 91.000 -o- 3.60 SlH 
08/06/85 FORBIDDEN CLEAR BJ.300 Zb.4M -0- 3.10 STH 
08/06185 FORBIDDEN CLEAR 95. 000 32.500 -o- 3.2\1 STH 

• 08/0b/B5 FORBIDDEN CLEAR 52.100 56.uou + 3.00 STH 
08/0!185 FORBIDDEN ' CLEAR -o- -o- -(1- -o- -o-• 
08/06/B5 FORBIDDEN 3 CLEAR 0.0000 -o- -o- -o- + 
08/06/95 FUNSUS BAR I CLEAR 79.100 22. JOC• -o- 4.:o STH 
08/0!/e5 FUNSUS !AR 1 CLEAR 33. 500 60. l•iO -o- 3.40 STH 
08/06/85 FUNGUS BAR I CLE'R -0- 97. 300 18.400 3.30 ST~ 

• 08/0b/85 FUNSUS BAR 2 CLEAR 77 .0oo 34.700 -0- 2.en STH 
08/06/85 FUNSUS BAR 2 CLEAR -o- 24.!0U 75.900 3.00 STH 
08/06/85 FllMSUS BAR 2 CLEAR 83..200 17.000 -0- 3.80 STH 
08/06/85 FUNSUS BAR 2 CLEAR 75.800 l4.700 -0- l.60 STH 
08106/85 FUNSUS ~A~ 2 CLEAR -o- 98.qoo 2>. 200 3.40 STH 
08/06/85 FUNSUS BAR 2 CLEA~ 86.800 12. 80\1 -ti- 3.0u STH 
08/06/B5 FUN6US !AR 3 CLEAR 19. 300 99. 900 -0- 3.30 STH 

• 08/06/BS IN~CCESSIB 1 CLEAR 44.400 67.60(1 -0- -o- -o-
08106185 INACCESSIB 1 CLEAR 13. 700 90.!0ll -0- -o- -o-
08/06/85 JNACCESSJB 1 CLEAR 3b.OOO 95.100 -o- -o- -o-

• NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
Dt\TE 6RAVEL BAR STATION ~EATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENS TH STRANDED 
STRAND NA~E ftEFERENCE REFERENCE REFERENCE (C"I • POINT 1 POINT 2 POINT 3 

(Fli (FTI (FTJ 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OB/Ob/BS INACCESSIB 2 CLEAR 0.(10QO -o- -0- -o- -o-
08/0blBS INACCESSIB 3 CLEAR 0.0000 -o- -o- -o- -0-
OB/Ob/BS "ARBL~ "T I CLEAR -0- Sb.SOU 20.400 3.10 5TH 

• 08/06/65 llli~BLE "T l CLEAR -o- 30.900 105.bO 3.SO STH 
08/06/85 MRBLE "T 1 CLEAR 59.700 47 .ooo -o- 3.00 STH 
08/0b/85 "~RBLE "T 1 CLEAR -o- 94.200 Sb.900 3.50 SIH 
OB/Ob/BS ~AF'BLE "I l CLEAR -o- 31. 200 7B.9uo 3.30 STH 
08106/BS llllRBLE !1 2 CLEAR 12.400 97.200 -o- 3.20 STH 
OBIOclBS MPBLE !T 2 CLE•R -o- 97 .900 25.200 -o- STH 

• OBMIBS "ARPLE "T 3 CLE~R -o- 92.200 23.200 4.50 COHO 
08106/BS M~FLE "1 3 CLEAR -o- 15. 90t.I B4.1UO 3.1(1 STH 
OB/Ob/BS MRBLE !I 3 CLEAR -o- I 5. bOO 8s.soo 3.40 STH 
OB/Ob/BS OINK BAR 1 CLEAR n.ooo 74.000 -o- 2. ~(1 STH 
OB/Ob/BS OINt. BAR 1 CLE~R -0- 47.000 78.000 3.20 SIH 
08/0b/65 OINt. BAR I CLEAR -0- 53.000 b9. 000 '3.20 STH 
08/061B5 OINt. BAR I CLEAR -0- 53.uOa 72.000 :l.00 SIH • OBI00/85 DINt BAR 1 CLEAR -o- 55.000 70.000 -0- -o-
08106/BS DIN~ BAR 2 CLEAR 89. 000 31.000 -0- 3.30 -0-
08106185 OINt, BAR 2 CLEAR -o- 30.000 Jb.000 3.40 -o-
OBIOb/85 DINr. BAR ' CLEAR -o- 43.SOO 77 .000 3.00 -o-• 
08/0b/85 OINt BAR ' CLEAR bl. 000 52.000 -o- 3.20 STH ' OBl0618S OIN~ BAR 3 CLEAR 98.01.10 21. -001) -o- 3.20 SIH 

• OBIOblB5 OINt. 1iR 3 CLEAR -0- n.ooo 9B.ooo -o- -0-
081%185 RO Cl.PORT I CLEAR Sl.000 bq, JOO -0- -o- -0-
08/061B5 ROCKPORT 1 CLEAR 10~. ~o 39.400 -o- -o- -o-
08106185 ROCl:F'ORI 1 LL EAR 103.40 39.400 -o- -o- -0-
OBIOoiB5 WAYNE SW!" I SUNNY 0.0000 -o- -o- -o- -o-
081%165 WAYNE SW!' 2 SUNNY 0.00110 -0- -o- -o- -o-

• 0010718~· BArnN CR 1 RAIN 0.0000 -0- -0- -o- -0-
081(1) /65 BACON CR 2 RAIN 0.0000 -0- -o- -o- -o-
08107/B5 BACON CR 3 RAIN o. 0000 -0- -o- -o- -o-
08107/85 BAD SPOT 1 RAIN o. 0000 -0- -0- -o- -0-
OBIOJ/85 BAD SPOT ' RAIN 53. 700 5q. 200 -o- 3.1(1 -o-' 08/07185 BAD SFOT 2 RAIN -o- b1 .40(1 43.200 3. 5(1 -o-
08107185 BAD SPOT 2 RAIN -o- -o- -o- -0- -0-• OBI0718S BAD SPOT 3 RAIN -o- -o- -ll- -0- -o-
0810718S &16 EDDY 1 RAIN u.oouo -o- -o- -o- -o-
08107165 BIS EDDY 2 RAIN 0.00110 -0- -o- -o- -0-
08/07185 BIS EDDY ' RAIN o.uooo -o- -o- -o- -o-' 08107185 DIOBSUD CR RAIN b4. BOO Sb.BOO -o- 3.4U -o-
OB/07/BS D IOBSUI• CR RAIN 69.400 45.400 -o- 3.511 -o-• 081071B5 DIOBSUD CR RAIN 102.20 34.BOO -o- 3.1(1 -o-
08107/85 DIO!SUD CR RAIN 106.00 34.300 -o- 3.30 -o-
08107/85 DIOBSUD CR RAIN 64.BOO S3. 200 -o- 3.10 -o-
08107/85 DIOB:UD CR RAIN 64. bOO 52.000 -o- 3.3'.I -o-
09/07/B5 DIOBSUD CR RAIN bb.SOO S2. 0011 -o- 3. JO -o-
OB/07/BS DIOPSUD CR RAIN b4.000 53.0011 -o- 3.20 -o-

• 08107 IBS DIOBSUD CR RAIN 62.300 47.400 -o- 3.10 -o-
OB/07/85 D!DBSUD CR RAIN -o- 31.300 103.00 3.~o -o-
OB/07/85 DIOBSUD CR RAIN -o- 32.70Q 97. BOO 3.00 -o-
08107/85 D!OBSUD CR RAIN 24.500 98.500 -o- 3.50 -o-

• NOTE: FOR EACH SiRA~DED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RAYEL BAR STATION MEATHER FISH FISH FISH FISH SPECIES 

OF LOCAIJON NU"BER COORDINATE COORDINATE COORDINATE LENS TH STRANDED 
STRAND NA"E REFERENCE REFERENCE REFERENCE (C"I • POINT 1 POINT 2 POINT J. 

CFTI (FT! ff Tl 

-------- ---~----------- -------- -------------- ------------ -------------- --------~---- ---------- ----------
08/07185 D!DBSUD CR 1 RAIN 19.000 60.300 -o- 3.30 -o-
08/07/85 DIOBSUD CR I RAIN 57.800 57.700 -0- 3.00 -o-
08/07/85 DIOBSUD CR I RAIN 5B. IUO 56.100 -o- ~.30 -o-

• 08/0llES DIOBSUD CR I RAIN 54. ovo 60.700 -o- l.10 -o-
OB/07/B5 DIOBSUD CR I RAIN 54.3UO 19.300 -o- 3. lv -o-
08/07/85 DIOBSUD CR I RAIN 54. :.oo 49. 700 -o- ~. b(I -o-
08/07/BS DIOBSUD CR I RAIN 54.200 50. 200 -o- l.10 -o-
08/07185 DIOBSUD CR I RAIN Bl. 200 34.600 -o- l.10 -0-
08fl17 /BS DIOBSUD CR I RAIN 106.50 35.200 -o- 3.20 -o-
08/07/BS OIOBSUD CR 1 RAIN 107.70 36,000 -o- 3.~ -o-• 08/07/85 DIOBSUD CR I RAIN -u- 31.500 105.50 3.20 -CJ-
08/07/85 D!OBSUD CR I RAIN -o- 37 .500 107.80 l,40 -o-
08/07/85 DIOBSUD CR RAIN -o- 32. 500 104.60 3.00 -o-
08/07/85 D!OBSUD CR RAIN 102.20 l4.80Q -o- 3.10 -o-
08/07 /85 DIOBSUD rR RAIN 83.200 31.600 -o- 3,l\I -0-
08107185 D!DBSUD CR PAIN 101.50 34.BOO -0- 3.10 -0-

• 08/07 /85 DIOBSUD CR RAIN 92.200 33.200 -o- l. !ti -o-
08/07/85 D!DBSUD CR RAIN IOIJ.10 27.300 -o- 3.20 -o-
08/07/BS DIOBSUD CR RAIN 101.50 34. BOO -0- 3.1\1 -o-
OB/07185 D!OBSUD CR RAIN 100.70 34.900 -0- 3.30 -0-
08/(17 /85 DIOBSVD CR ' RAIN -o- -0- -o- -o- -0-• 
OB/l,7 /B5 FACE BAR RAIN o. 0000 52.JOO 48.IOO 2.90 -0-

• 08/(17185 FACE BAR RAIN 0.0000 35.7011 63.700 3.4\1 -0-
OB/(17 /85 FACE SAP ' RAIN -0- 45.500 76.500 l.20 -0-• 
08/07/85 FACE BAR 2 RAIN 92. BOO 21.600 -o- uo -o-
OB/07165 FACE BAR ' RAIN -o- 81.100 29.500 l.10 -o-L 

OB/Oi 185 FACE BAR 3 RAIN -0- -o- -o- -0- -0-
OB/07185 FORBIDDEN RAIN 26.000 103.00 -0- 3.0(o STH 
081(17185 FORBIDDEN I RAIN lo.ODO lOl.00 -o- 3.10 STH • OB/07/85 FORBIDDEN 2 RAIN -0- -o- -o- -0- -o-
OB/07/85 FORBIDDEN 3 RAIN -o- -0- -o- -0- -o-
08/07/BS FUN6US BAR I RAIN 0.0000 -o- -0- -0- -0-
OB/07 /85 FUNGUS B~R ' RAIN -o- IOI.lo 24.700 3.00 STH L 

OBI07/8S FUNGUS PAR 2 RAIN 47.700 55. IOIJ -o- l.2(1 STH 
08107/85 FUNGUS BAR ' RAIN 25.600 87. 200 -0- l.30 SiH • • 08107/85 FUNGUS BAR • RAIN 25.000 Bl.300 -o- 3.70 -o-, 
08/07/85 FUNGUS 8AR l RAIN 40.500 65.900 -o- 3.•o -o-
OB/07185 FUNGUS 8AR 3 RAIN 36.800 71.900 -o- 3.Sti -o-
08/07/85 FUN6US BAR 3 RAIN l•.100 73.900 -o- l.4~ -0-
08/07/85 FUNGUS BAA • RAIN -o- 29.300 47. JOO 3.10 -0-, 
OB/07/85 FUNGUS BPR :; RAIN -o- 62.200 37.300 3.10 -o-

• 08/07/85 INACCESSIB I RAIN 0.0000 -o- -o- -o- -o-
08/07/85 IMACCESSIB 2 RAIN 0.0000 -o- -o- -o- -o-
0!/07/B5 !NACCESS!B 3 RAIN 0.0000 -o- -o- -o- -0-
Ol/07/B5 "ARBLE MT RAIN 75. 700 27.200 -o- 3.10 STH 
08/07/BS llARBLE "T RAIN so. 300 22.600 -o- l.20 STH 
08/07 /BS "ARSLE "T RAIN B0.600 22.500 -o- 3.50 STH 

• 08/07 /85 "ARBLE "T RAIN 75.BOO 27.300 -o- 3.60 STH 
08/07/85 "ARBLE "T RAIN 76.900 25.800 -o- 3. 4(1 STH 
08/07/85 llARILE "T RAIN 65.300 37.900 -o- l.10 STH 
08/07/85 "ARBLE "T RAIN -o- Bl.70u 25.200 3.30 STH 

• MOTE: FOR EACH STRANDED FRY THERE IS ONE LlllE OF DATA. 



• 
DATE GRAVEL BAR STATION WEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRAND NA_"E REFERENCE REFERENCE REFERE~CE lC"I 

• POINT I POINT 2 POINT 3 
(fTI IFTI lFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/0718S MARBLE "l 1 RAIN -o- 14.BOU 102.10 2. 9\l STH 
08107/BS MRBLE !T I RAIN b0.2QO 42.SOIJ -o- 3.bO STH 
08/07 IBS MRSLE "T 1 RAIN -0- 92. 700 2S.100 2.qu STH 

• 08107/BS "ARBLE !T 2 RAIN -o- -o- -o- -o- -0-
08/07 /BS MARBLE Ml 3 RAIN 13.bllO 25.900 -o- 3.3fl STH 
08107 IBS MRBLE "T 3 RAIN -u- 32.00U Sb. 700 ~.so STH 
08107 /BS MARBLE MT 3 RAIN -0- 43.100 bB.500 3.5(1 STH 
08107/85 OINK BAR I RAIN 0.0000 -o- -o- -0- -o-
061~7185 OINr. BAR ' RAIN 92.500 15.000 -o- 3.311 -o-• 

• 08107/85 OINr BIR 2 RAIN -o- 3J.(•fl0 7S.OQO 4. 20 -0-
08107185 OINK BAR -, RAIN -o- 34,SO\I lb.SOO -o- -o-• 
OB/07185 OINK BAR • RAIN -o- -o- -o- -0- -o-J 

08107185 WAYNE SNIM RAIN O.flvOO -o- -o- -o- -o-
08107185 NAINE SNIM ' RAIN 0.0000 -o- -o- -o- -o-' 0810818S 8ACO~ CR 1 ••t -o- -o- -0- -o- -0-
08/(18.'85 MCON t~ 2 RAINY -0- -o- -0- -o- -0-

• 08N8185 BACON CP 3 RAINY -o- -o- -o- -o- -0-
08/0Bl85 MD SPOT I RAINY -o- -o- -0- -o- -0-
08108185 BAD SPOT 2 RA!NY -o- 48. 0011 75.500 3.20 STH 
08108185 BAD SPDT J RAINY -0- -o- -0- -o- -o-
08M185 B~D SPOT 4 RAINY -o- -o- -o- -o- -o-
08108/85 BIS EDO! 1 RAINY -o- -o- -o- -0- -o-

• 0810818S BIS EDDY 2 RAINY -o- -o- -o- -o- -0-
08108185 816 tDOY 3 RAINY -o- -o- -0- -o- -o-
08108185 DIOISUD CR RAINY -(1- 7b.30U 43.500 3.SO STH 
08108te5 DIOBSUD CR RAINY 7b.lfl0 50.700 -o- 3.4(1 STH 
08108185 D IDBSUD CR RA I Ni IOc.8~ 2B.101J -o- 3. 40 STH 
08M185 DIOBSUD CR RAINI 113.bO 38.100 -o- 3.30 STH 

• 08108185 DI0'5UD [R RAINY 9 !. 000 47. 000 -o- 3. 20 ST" 
08/08/85 DID8SUD CR RAINY 101.70 27.200 -o- 3.50 STH 
08108185 DIDBSUD CR RAl~Y b0.400 b2.700 -0- 2. 9l• m 
08108/BS OIOBSUD CR RAINY -0- b2.400 bl. 500 3.20 STH 
08108185 DIDBSUD CR RAINY -o- 39.30u 105.20 3.511 STH 
08/(18/B';, 01085UD CR RAINY -o- 70.200 40.100 3.20 STH 
08108185 DIDBSUD CR RAINY -o- b9.100 39. 000 3. 4\l STH • 08/UBIBS DIOBSUD CR RAINY 32. 700 9S,30U -o- 3.bO STH 
08108185 DIOBSUO CR RAINY 58. bOO SS.900 -o- 3.4ll STH 
08108185 DIOBSUD CR RAINY S7.SOO b0,900 -o- 3.40 STH 
081081B5 OIOBSUD CR RAINY -(I- 37, OOtl BS.BOO 3.10 STH 
08108/ BS DIDBSUD CR RAINY -o- 32. 600 95.200 3.~o STH 
OBIU8/85 DIOBSUD CR ' RAINY -o- 59.100 50.800 3.40 STH ' • 08108185 DID85UD CR 2 RAINY -o- 43.100 b2.300 l.40 STH 
Ol/08/8S DIOBSUD CR 2 RAINY -o- 30.SO\I 13.000 !.:v STH 
08108185 D!08SUD CR " RAINY -o- 19.700 89. 000 3.3ll STH ' 08108185 DI085UO CR 2 RAINY -o- 21. 800 94.700 3.40 STH 
08/08/85 D ID85UD CR 2 RAINY -o- 27.000 80.soo 3.30 STH 
08108/BS FACE BAR 1 RAINY 89.400 33.700 -o- l.10 STH 

• 08/08185 FACE BAR 1 RAINY 92.200 20.100 -o- 3.20 STH 
Oll/08/8S FACE BAR 1 RAINY -o- 37 .BOO 72.900 2. 9(1 STH 
08/0BIBS FACE BAR 2 RAINY -o- -o- -o- -o- -o-
08108185 FACE BAR l RAINY -o- -o- -o- -o- -o-

• NOTE: FOR EACH STRANDED FRY THERE 15 ONE LINE OF DAT!. 



• 
DATE 6RAYEL BAR STATION WEATHER FISH FISH FISH FISH SPECIES 
Of LOCATION NUftBER COORDINATE COORDIN~TE COORDINATE LENS TH STRANDED 
STRA~D NA"E REFERENCE REFERENCE REFERENCE ([,ft) 

• POINT I POINT 2 POINT 3 
IF!) lfll (fl) 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08108185 FOP81DDEN I RAINY 39.~00 77.500 -o- 3.00 STH 
08108/SS FORBIDDEN 2 RAINY -0- -0- -o- -o- -o-
08/08185 FORBIDDEN 3 RAINY -0- -o- -o- -o- -0-

• OBI OB I BS FUNGUS B~R RAINI ~4.100 58.700 -o- 2.20 STH 
OBIOBIB5 FUNGUS BA~ RAINI -n- -o- -o- 3.00 S1H 
08108/85 FUNGUS BAR R~INY 89.~00 18.100 -o- 1.10 STH 
08/08/85 FUNGUS B~R I RAINY 68.200 33.~0u -o- 2.so STH 
08108185 FUNGUS BAR 2 RAINY 71. ;oo so.100 -o- 3.50 STH 
O'il/08185 FUNGUS BAR 2 RAJHI -0- 71.100 31.700 3.70 STH 

• 08108185 FUNGUS BAR 1 RAm -0- 91.100 ll.800 3.10 ST~ 

08/\18185 FUNGUS BAR 2 RAINY 72. ;ou 18.900 -o- 3.3u STH 
08108185 FUNGUS BAR 1 RAINY -0- 31.50U 85. 000 3.10 STH 
08108/85 FUNGUS BAR ' RAIN! n. 200 SI. IOU -o- 1.00 STH • 
09/U8/65 FUNGUS BAR 2 RAINY 68.100 52.200 -(I- 1.00 STH 
08/0BIBS FUN£US BAR 2 RAINY 70.900 5~. 3N• -0- 3.20 STH 
08108185 FUij6US BAR ' RA1hY 72.100 s~.~00 -o- 3.10 STH ' • 08108/85 FUNGUS BAR • RAINY -o- 92.10(1 26.!0V : .. 7ll STH , 
08/08/85 FUNGUS BAR 3 RAINY 37' 000 73. 3(10 -o- 3.1(• STH 
08/08185 FUNGUS BAR 3 RAINY so. 400 65.)0(1 -o- ~ .• 3ll STH 
08108185 FUNGUS BAR . RAINY -o- 8!.900 27 .200 :l.9u STH , 
08108/85 FUNSVS BAR 3 RAINY 35.ooo 7B.90U -0- 3. 7o S1H 
08108185 FUNSUS BAR 3 RAINY 14.M• BS.SO" -0- 3. 2r1 STH 

• 08108i85 FUNBUS B~R 3 RAINY 25.bOO 94. 900 ·O· 3. )1'1 STH 
08/(18185 INACCESSIB I RAJHI 87.100 -14.600 -o- -0- -o-
08108/BS INACLESSIB I RAINY 98.600 -6.100\\ -o- -o- -o-
08/(18185 INACCESSl8 2 RAINY 71. 300 12.2011 -o- 3,bil STH 
08108185 INACmSl8 ' RAINY 99.500 29 .60fl -o- : .. 90 STH • 
08/UB/85 INICCESSIB 3 R~l~Y 96.9(10 30.10•1 -o- ;:,90 STH 

• 08108185 "ARPLE 'T I RAINY -0- 61.500 59' 90\• 3. 1\1 Sitt 
08/0B/B5 ftARBLE ftT I RAINY -o- 56.IO(I 66. 5(1(1 3.10 STH 
O'il;OB/85 nA•BLE nT RAINY -o- 14. 300 99.2ll0 3.~tJ STH 
08/08185 nARBLE nT RAINY -o- 53.000 62.300 3. 2r1 STH 
08108/85 "ARBLE nT RAINY -o- 89.JOll 18.100 3, b(I S'.H 
08108/&5 "ARBLE nr I RAINV -0- 87. ~00 19, IQO 3.2ll STH 
08108185 "ARBLE "T 2 RAINY 31.800 65. 4011 -o- 3. O(l STH • 08108/85 ftARBLE "' 2 RAINY 35. 900 63.800 -o- 3.31i STH 
08/08185 MRBLE nT 1 RAIN! -o- 24.200 71.900 ~ .. 3n STH 
O'il/OB/85 "ARBLE nT • RAINY -o- 27.600 71. 700 3. 3(1 STH , 
08108185 MoFLE nT ' RAINY -0- 24. 50(1 74.800 3.30 STH 
0810BIB5 ftARBLE "T 3 RAINY -(1- 21.700 71.000 3,20 STH 
08MIB5 OJNI, BAR I RAINY -0- 4i.00tl "'0.200 2. z.o STH • 08/0B/85 OINK BAR I RAINY 56.000 51.900 -o- 2.00 ST~ 
08/08/85 OINK iAR I RAIN! 10.000 71.800 -o- 3. 4•.i SIH 
08/08185 OINK BAR I RAIN! -o- 11.000 91.000 2. )(1 STH 
O'il/08/B5 OINK BAR I RAIN! 84.000 51).(/~l) -o- 3.10 STH 
08108185 OINK BAR 2 RAINY -o- 6~ ,11011 45.000 3.30 STH 
08/081BS OINY. BAR 2 RAINY -o- 110.0U 31.0UO 2.Bl1 STH 

• 08108/85 OINY. BAR 3 RAINY -0- -o- -o- -o- -o-
08108185 •AYNE S•lft 1 RAINY -0- -o- -o- -o- -o-
08108185 •AINE mn 2 RAINY -o- -o- -o- -o- -0-
08109185 BACON CR RAIN! -o- -o- -o- -0- -o-

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RAVEL BAR ST!TION VEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU"BER COORDINATE COORDIN!TE COORDINATE LENSTH' STRANDED 
STRAND NAME REFERENCE REFERENCE REFERENCE (CHI • POINT I POINT 2 POINT 3 

(FTJ !FTI !FTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/09/85 BALON CR 2 RAINY 55.100 97.600 -0- 3.10 STH 
08109/85 BACON LR 3 RAINY -0- -0- -0- -0- -0-
08/09185 BAD SPOT 1 RAINY -0- -0- -0- -o- -o-

• 08/09185 BAO SPOT 2 FAIN! -o- -o- -o- -o- -o-
08/09185 BAD SPOT 3 RAINY -o- -o- -o- -o- -o-
08/09/85 BAD SPOT I RAINY -o- -o- -o- -o- -o-
08109185 916 EDDY RAINY + 46.000 16.700 3.0u STH 
08109/85 BIG EDDY RAINY 58.000 51.000 -o- 3.20 STH 
08109/E5 816 EDDY ' RAINY -0- -o- -o- -o- -o-• 

• 08109/85 BIS EDDY 3 RAINY -o- -0- -o- -o- -o-
08109/85 DIOBSUD CR RAINY 50.100 84. 100 -o- 2.90 STH 
08/09/85 DI08SUD CR RAINY 12.3o0 103. 30 -o- 3.3(1 STH 
08/09/85 DIDBSUD C'i RAINY IUl10 105.20 -o- ~.30 STH 
08109/f5 DIDBSUD CA RAINY 11.600 102.50 -o- ~.40 STH 
08/0'185 DI08SUD CR RAINY 12.WO 102.20 -o- 3.:o STH 
08109185 DIOBSUD CR PAINY 30. StJiJ 99.52ll -o- 3.10 SlH • 08:09185 DIO!SUO CR RAINY 43.100 105.20 -o- 3. 0(1 STH 
08/09 /85 DIOBSUD CR RAINI 49, 21J0 80.1100 -0- 3.00 STH 
08/09/85 D !DBSUO CR RA INV 5~.50 1) 76. 100 -o- 3.20 STH 
08/09/B5 DIOBSUD CR RAINY 98.600 7. 011011 -o- 3.00 SlH 
08/0q/85 DIOBSUD C' RAINY 98. 600 7 .OllUO -o- 3. OU STH 
OB/•19185 DIOBSUD CR RAINY 98.600 7. OllvO -0- 2.50 STH 

• 08109185 DIOBSUD CR PAINY 98. 000 1. 0000 -0- 3.11' SlH 
08109/85 DID8SUD CR RAINY 98. MO 7.000U -0- ~.10 STH 
08109185 DIOBSUD CR RAINY 98. 600 7.000U -o- 3. 0(1 STH 
08/09/85 Dl08SUD CR RAINY 98.600 7. 000<1 -o- 3.00 SlH 
08109185 DI08SLiD CR RAINY 9e.6uo 7. 0000 -o- 2.60 STH 
08/09/BS DIOBS~O CR RAINY 55.400 76.100 -o- 3.00 STH 

• 08109185 DIOBSUO CR RAIN1 bl. 700 69.bO•I -o- 3.10 STH 
08109/85 DID8SUD CR RAINY 80.100 10.0or. -o- 3.00 STH 
OB/09185 Ol085UO CR RAINY 102.30 25.600 -o- 3.10 STH 
08109/85 Ol08SUD CR RAINY 99.300 8.8000 -o- 2.90 STH 
08109/85 DIOBSUD CR RAINY 98.600 7. 000\) -0- 3.30 STH 
08/091B5 DI08SUD CA RAINY 16.100 10b.6fl -o- 3.5u STH 
08101185 Di08SUD CR RAiNY 17. !UO 107.70 -o- 3.50 STH • 08109185 DIOBSUD CR FAINY 15.100 107.lfl -o- 3.00 STH 
08/09/85 DI08SUD rR RAIN\ 10.100 104.10 -o- 3.20 ST~ 

08/09185 DI08SUD CR RAINY 10.100 10~.10 -0- 3.20 STH 
08109185 D!OBSUD CR RAINY 10. !00 103.70 -o- 3. 41J 5TH 
08/f19/85 DIOBSUD ~R RA!Nl 10.100 1 OS. !fl -o- 2.5(1 STH 
081(19185 Dl08SUD CR RAINY 98.900 B.1ll0U -o- 1.;o ST' • 08/09/85 Dl08SUD CR 1 RAINY 98,bOO 7.0000 -o- l.10 STH 
08/09185 DIOBSUD CR 1 RAINY 38.200 !OS. Ju -o- 5.00 COHO 
08109185 DI08SUD CR 1 RAINY 98.600 7.0000 -o- l.10 STH 
08/09185 DIOBSUD CR 1 RAINY 99.200 8.5000 -o- 3.10 STH 
081119185 DI08SUD CR 1 RAIN1 98.100 B. ~1~(hJ -o- 3.IU STH 
08109185 D!DBSUD CR 1 RAINY 98.oUO 7.0000 -o- 3.20 STH 

• 08109/85 Dl08SUD CR I RAINY 98. 900 7.900(1 -o- 3.00 SlH 
08109185 DIOBSUD CR 2 RAINY -u- 26.200 79. 100 2.5u STH 
08109185 D!OBSUD CR 2 RAINY -o- 38.bOU 55.000 2.50 STH 
08109/85 DIDBSUD CR 2 RAINY -o- 21.200 19, o(IO 3.0lo 5TH 

• 
NOTE: FOR EACH STRANDED FR! THERE IS ONE LINE OF DATA. 



• 
DtlTE &RAYEL !AR ST!TJON WEATHER FISH FISH FISH FISH mms 

OF LOCATION MU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STKAND NA"E REFERENCE REFERENCE REFERENCE !C"l 

• POINT I POINT 2 POJHT 3 
IFTI IF 11 ff Tl 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08109185 FORBIDDEN I RAINY 5:1.800 7t.:l00 -o- 3.~(I STH 
08109/85 FORBIDDEN 2 RAINY -o- -o- -o- -o- -o-
OB/09/85 FORBIDDEN 3 RAINY -0- -0- -o- -0- -o-

• OB/09185 FUNGUS BAR 1 RAINY -o- -o- -o- -o- + 
081091B5 FUNGUS BA~ 2 RA!Nl -0- 75.500 30.100 2. 711 STH 
08109185 FUNGUS BAR 2 RAINY -o- 90.600 18.100 2.60 STH 
08109/85 FUNGUS BAR :I RAINY 17.400 92.30ll -o- 2.so STH 
OB/09185 FUNGUS BAR :I RAINY 24. JOO 96.800 -o- -o- -0-
08109/BS FUNGUS BAR , RAINY 63. 31iO 3B. 70u -o- 2.6it STH , 
OB/1)9/85 FUNGUS BAR :I RAINY -o- 90. 7011 27 .3ll0 2.60 STH • OB/09185 FUNGUS BAR 3 RAINY 2!. 2,10 112.70 -o- -o- -0-
08109/85 FUNGUS BAR :I RAINY 33. 700 73.Bon -o- 2.60 STH 
081~9185 FUNSUS BAR 3 RAINY -o- 90.700 27 .:iuo 2. 1:/1 ST~ 

OB/09185 FUNGUS BAR :I RAINY -(1- 21. 900 101.:10 3.0iJ 51~ 

oem1es FU~6US BAR 3 RA!Nr 33. 7o0 ll.BOIJ -0- 2.bO fTli 
OSMIB5 Fl1N&US BAR 3 RAINY 33. )\\0 n.Bor1 -0- 2.Su STH 

• OBl•J9;B5 INmESS!B RAIN! 37. 900 75.BOO -Q- -o- -0-
09109/85 INACCESSIB RAINV 37.900 75.800 -0- -o- -0-
OB/09185 INACCESSIB " RAINY -o- -o- -0- -o- -o-• 
08/09185 INACCESSIB 

, RAINV -0- -0- -o- -o- -o-' 08/09m ~A'PLE MT RAINY -0- I Ob.OU ~1. 0110 : .• 0(1 STH 
0811_•9185 "ARBLE !l RAl~Y -1)- B9.00IJ ~B.OllU 2.90 ST~ 

• 08/(19185 MAf:9LE Ml RAIN\ -o- bl.300 Sb.DUO 2.60 5TH 
08109185 "ARBLE !T RAIN\ -o- 55.000 65. 700 3.20 ST~ 

0Blll9/85 MRBLE "T RAIN! -o- 41.4011 7B.OOO ~ .. :o ST~ 

OB/U9/85 MR8LE !1 RAINV -'>- 30. 50\1 80.000 2. 70 STH 
08/09185 MARBLE ~T RAIN! -o- s1. oon ~B.0110 J.1~) STH 
08/IJ91P5 M!KE !T RAINY -o- 82.0(lil 54. 000 :l. 70 STH 
08109185 MARBLE MT RAINY 91. 500 2e.oou -o- 3.211 STH • OB/091B5 MARBLE MT RAINY -o- 100.00 5:uoo 3.10 SIH 
08/09/85 MAf'BLE "T RAINY --0- 55.000 72. O~•O 3.10 STH 
08109/85 MR8LE MT RAINY -o- 47.Soo 85.000 3.511 SlH 
OB/09185 MARBLE MT RAINY -o- 9;,000 45.4ll0 3.20 STH 
08/091B5 "ARBLE ,,! RAINY 78.00~ 56. onn -0- 3.60 STH 
08/M/85 MPBLE MT RAINY 75.~vo 16.0(111 -0- -u- STH 

• OB/09/B5 "ARBLE KT RAINY 91. bOO 15,\1011 -o- 3.00 STH 
08109/85 KAP.BLE KT RAINY 90.1% 45.400 -o- 3. lO STH 
OB/01185 MRBLE MT RAINY lOl.50 3:.000 -0- 3.30 STH 
08/(•1/BS KmLE MT RAIN! -0- 101.00 56.000 3. ~(1 STH 
08109185 MARBLE "r RAINY -o- 9J.oon 53.000 3,3.ll STH 
08/09185 MAPBLE ~T I RAINY BB.0110 n.0011 -0- 3.11) STH 

• 08/09/B5 "ARBLE KT I RAINY 100.00 3b.00(1 -o- 3. 3(1 Sltl 
08/09/85 KAR8LE MT I RAINY 114. 50 37.000 -u- :I. )(I STH 
OB/09185 KARBLE "T 2 RAINY 92. OliO io.100 -o- 3,20 STH 
OB/09/85 MR8LE "T 2 RAINY 11. Bl'O 93. 50t1 -o- 3. 41l STH 
08109/85 MRBLE MT 2 RAINY B7 .ooo b0.0011 -o- 2.~o STH 
08/091B5 KAF8LE MT 2 RAINY -o- :lb.OC•j 94.400 3.2(• STH 

• 08109/B5 "AR8lE KT 2 RAlNY -o- 104.0U 18.000 3. 2\1 STH 
08109/85 KAR8LE MT " RAINl 95.300 54.000 -o- 3.00 STH ' 
08109185 KARBLE MT 2 RAINY -0- 105.00 21.bOO 2.80 srn 
08/09/B5 "APBLE KT 2 RAINY -o- 105.00 43.600 3.20 STH 

• NOTE: FDR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
Dt1TE 6RA~El EAR STATION MERTHER FISH FISH FISH FISH i~ECIES 

OF LOCATJDN NUnBER COORDINATE COORDINATE COORO!NATE LENS TH STRANDED 

• STRAND NAPIE REFERENCE REFE~ENCE REFERENCE !t~I 

POINT I POINT 2 POINT 3 
(F1J !Fll !FTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08109185 MRBLE "T 2 RAINY 16.100 117.00 -0- ~.20 STH 
08109185 "ARBLE "T 2 RAINY -o- 103.01) 23.000 2.80 STH 
08109185 "A~BLE ~T 2 RAINY -o- 36. 00<°1 72.000 3.10 STH • 08109185 "ARBLE "T ' RAINY 8e.ooo 58.000 -0- 3.20 STH • 
08/(19/85 MRBLE !T 2 RAINY 9b. ooo 56.\)QU -o- ~.oo SlH 
08109185 MRBLE "T 2 RAINY -o- 25.300 90. 000 3.50 STH 
08109185 "ARBLE ~T 2 RAINY -o- 28.000 90.000 uo STH 
08109185 ftARBLE "T 2 RAINY -o- 53. 70(1 57.100 3.10 STH 
08109185 "A~BLE "T 2 RAINY -v- 92.000 3}.100 2.qo STH 

• 08109185 MRBLE !T 3 RAINY 18. 700 111.70 -o- 3.00 STH 
08101185 ftAFBLE r,T - RAINY 2b.31)0 98.000 -0- 3. 20 STH 
08/0<185 "ARBLE "T 3 RAINY 52.000 62.000 -o- 3.1() STH 
08109185 MFBLE ~T 3 RAINY lb. 8(10 110.00 -o- ~.50 STH 
oe1011es "AR8LE ~.T 3 RAl~I 59.000 98.(10(1 -o- 2,BO srH 
08/Li0185 !ARBLE ~T 3 RAINY 14.0uO 75.000 -o- !.20 ETH 

• 0811)9185 "~RBLE ~T 3 RAINY 14.000 75,000 -o- 3.40 ST~ 

08/(19185 "A~!LE !T 3 RA!Nl -o- -o- -o- 3. lll STH 
08/ll9 IB5 MRBLE !T 3 RAINY -(J- -o- -0- 3.BO STH 
08M/85 MR9LE ~T 3 RAINY 84.000 72.000 -o- ;.JO STH 
08109185 "ARB~E !T J RAINY U.bOO 115.00 -0- 3. 7•1 STH 
08109185 WBcE !T 3 RAINY :s.100 98.5011 -o- :.qo STH 
OB/Oq/BS !ARELE ~l J RAlNI -o- 15.000 57.000 3.10 Srli • 08/0'1/BS MFPLE !T -· RAlNY -o- 7b.500 31. 000 3. Oll 5TH 
OBi'C19/B5 "ARPLE !T 3 RAINY 28. (1(1(1 98.r10•1 -o- 3.10 STH 
()!j/(19/85 "rifBLE !T 3 RAIN! 38.ll'l' 71.000 -o- 3.0ll STH 
09109185 "ARBLE ~T • RAINY II. 000 75.000 -o- 3.bu 5TH ' 
08/09/B~ !~RHE ~T • RAIN\ 14. OoO 75.00U -o- 3. 4il STH J 

08/l19iB5 "ARBLE !' • RAINY 95. 5tl0 ss.oriu -0- 3.20 Sl~ J 

• 08/ll9 IB5 "ARELE "T 3 RAINY -0- 32.00o b8. 0(10 ~. 211 STH 
08109185 "AR8LE "T J RAINY 44.000 75.000 -o- ;5, ~ll STH 
08109185 MRBLE !T 3 RAINY 78.700 b0.000 -(I- I.BO STH 
08109185 ftARBLE "T 3 RAINY 95.Soo 55.00o -o- 3.10 STH 
00109185 ~ARBLE !T 3 RAIN\ 81.000 72.000 -o- 3. ~(1 STH 
00/09185 MARBLE "T 3 RAINY 81. 000 57.000 -o- l,3f\ STH 

• 08i091B~ MAR!LE ~T 3 RAINY 10.000 51.0011 -o- ~.~o STH 
08109185 "ARBLE MT • RAINY 11.000 75.000 -o- l.SO STH , 
08109185 ftARBLE MT 3 RAINY -o- 19.000 81.300 3.10 STH 
08109185 "ARBLE Ml J RAJ NY -o- 19.('0(1 81.300 3.50 STH 
08109185 "ARBLE "T • RAINY -o- 19.UOO 81. 300 3.2(1 STH ' 08109185 "ARBLE "T 3 RAINY -o- 19.000 81.300 3.50 ST~ 

08109185 MPBLE MT 3 RAINY ·ll- 19. (100 81. 300 3.60 STH • 08109185 "ARBLE "T 3 RAINY 93.600 52.000 -o- 3.60 STH 
081091!5 MARBLE !T • RAINY SI.MO 54.001) -o- 3.10 STH J 

08109185 ftAR8LE ft! 3 RAINY 11.000 75.000 -0- 3.70 STH 
08109185 "ARBLE !T 3 RAJ NY 11.000 75.000 -o- 3.10 STH 
08109185 MRBLE "T 3 RAINY 61.000 43.500 -o- 3.20 STH 
08109185 "AHLE nT 3 RAINY 66.0uo 45.(•00 -o- 3.6ll STH • 08109185 O!Nt, BAR I RAINY 103.JO 12.900 -o- 3.10 STH 
08109185 OINt. BAP I RAINY 25.600 87.900 -0- 3.60 STH 
08109185 OINK BAR I RAIN\ 62. 600 90.100 -o- 3.3~ STH 
08109185 O!Nr BAR RAINY 101.10 11.900 -o- :1.00 STH 

• 
NOTE: FDR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE 6RML BAR STATION NEATHER FISH FISH FISH FISH IPECIES 

OF LOCATION NU"8ER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRANO M~"E REFERENCE REFERE~CE REFERENCE !Cnl 

• POINT 1 POINT 2 POINT 3 
IFTI (fll !Fii 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08109/85 OINK BAR l RAINY 33. 700 70.000 -o- 2.90 STH 
OB/09/85 OINK BAR 1 RAINY 45.100 b0.700 -o- 3.00 STH 
OB/09/BS OINK BAR I RAINY IOb.70 41.%0 -0- 3.0v STH 

• .08/09/B5 OINK BAR 2 RAl~Y -o- 92.500 26. 200 3.20 STH 
08/0!IB5 DIN' BAR 2 RAINI %.200 27. 50i1 -o- 3.211 ST~ 

OB/09185 OINK BAR 2 RAINY 34.BOQ 91.400 -0- 3.20 STH 
08I091B5 OINK BAR l RAINY BB. 51lO 16.500 -o- J.30 STH 
OBl09/85 DINi BAR 3 RA!Nt -o- 20. 700 93, 700 J.00 STH 
OBI09185 OINY BAP. 3 RAINY 28. '°° 96.400 -o- 5.0IJ COHO 
OB/09185 OINK BAR l RAINY 87. 4vO 30. 300 -0- J. 3:J STH • 08109185 RDCYPORT RAINY 45. 1110 6B.500 -0- -o- STH 
OB/091B5 ROCKPORT I RAINY B2. 300 39.700 -0- -o- STH 
08109/B5 RDCKPO~T 2 RAINY -o- BJ.bOO 21. 900 -0- STH 
OB109/85 ROCt.PD• T 0 RAINY -o- 98.hOO 29.0VO -0- STH • 
OBl09/05 ROCY.PDF.T 2 RAINY -(I- BB.OM ~o. 9w -o- SiH 
OBI09/8S ROCrPOU 2 RAl"Y -n· 47.800 b0.200 + STH 

• OBM/BS RDUPO~T J RAINY -o- 47.BOO bO. 2(1\l -o- STH 
OB/09185 ROCKPORT 3 RAINY -o- 90.100 19.100 -o- STH 
08109185 RO ti PORT • RAINY -0- 45.bOO SS. 5tuJ -o- STH J 

OB/(19 /85 ROC>.PORl 3 RAINY -o- 40.400 b7.500 -o- STH 
0B1oq1e~ PO[YPO~T l RAINY -0- 33.000 102.80 -o- STH 
08109185 •Der.PORT 3 RAl~i -o- 35.bOO 79.800 -o- STH 

• OB1091B5 RDU.PGF:T 3 RAINY -0- JI.BOii 100.50 -o- STH 
OB/09/85 ROtt'PORT J RAINY -o- 47.BOO b5.0li0 -v- STH 
OB/09185 Rm.PORT J RAINY -0- 40.0011 7~. ::oo -o- !TH 
OB/09/85 W4YNE Si!M I RAINY -0- -0- -0- -o- + 
08109/B:o WAYNE SWIM 2 RAINY -0- -~- -0- -0- -0-
OBI IO/B5 B~CON CR I CLE4R 47. 4tl0 B3.000 -0- -0- -0-
OB/10/BS BACON CR I CLEAR -ti- 95.00\1 JO. ~00 -0- -o-• 08/IO/B5 BACON CR 2 CLEAR -o- -0- -u- -0- -0-
09110/85 BA[ON CR 3 CLEAR -0- -0- -0- -o- -o-
08110/85 BAD SPOT I CLEAR -o- Sb.700 5>.700 J.10 -o-
08/10/85 PAD SPOT 2 CLEAF: -o- -o- -o- -o- -0-
0Bll0/B5 B4D SPOT 3 CLEAR -o- 92.BOO 42.BOO 2.9U -o-
OBl1(1/B5 BAD SPOT 4 CLEAR -o- -0- -0- -0- -~-

• OB/IO/B5 BIG EDDY I OVERCAST 18.700 32.BOO -o- J.00 -o-
OB/10/85 816 EDDY 2 OVERCAST -o- -o- -o- -o- -o-
OSll0/85 816 EDDY 3 OVERCAST -o- -0- -o- -0- -0-
OBl!OIB5 DIDBSUP CR 1 CLEAR 40. 200 102.40 -o- 3.3lJ STH 
OBI 10/85 DIOB5UO C~ I CLEAR -0- eo.ooo 54.100 -o- -o-
08110/85 DIDPSUD CR 1 CLE~R 42.2UO 105.20 -o- z,qu STH 

• OBll0/85 DIOBSUD CR I CLEAR 4b.200 106. BO -0- 4.00 STH 
OB/10/85 DIDBSUD CR I CLEAR 46.000 105.90 -o- 2.90 STH 
OBI 10/85 DIOBSUO CR CLEAR 47. 900 107.20 -0- 3.10 STH 
OB/IO/B5 DIOFSllD CR CLEA~ 71.100 4b.OOO -o- J.OIJ STH 
OBllO/B5 OIOBSUD CR CLEAR 53.0~0 72.70U -o- 3.00 STH 
OB/10/B5 DIOBSUO CR CLEAR -v- lB.8011 SJ.900 -0- -0-

• OBI 10/85 DI08SUD CR CLEAR 39.100 103. 70 -o- J,00 STH 
OB/IO/B5 DIOBSUD CR CLEAR JB.suo IOJ.811 -o- 2.90 STH 
OBll0/85 DIOB5UD CR CLEAR 97. 600 18.bOO -o- J.10 STH 
08/10/B5 DIOBSUD CR CLEAR 94.000 40. BOO -o- l.~0 STH 

• NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DflTE &RAYEL BAR STAT!ON MEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NUMBER COORDINATE COORDINATE COORDINATE LENGTH smNDED 
STRAND NAME REFERENCE REFERENCE REFERENCE (C"I 

• POINT l POINT i POINT 3 
!FTI IFT I IFll 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OSllO/B5 DIOBSUD CR CLEAR 94.40(/ 40.9vO -o- J. 00 Slk 
OS/10/85 DIDBSUD CR , CLEAR 15. 900 B5.400 -o- 3.2(1 -0-• 
08/INBS DIOPSUD CR 2 cLm· i5.900 71.10(1 + ~ .• i(l -0-
08/10185 DIOBSUD CR 2 CLEAR 6B. 700 41.40V -o- ~.b!J -o-• 08/10185 DIOt5UO CF. 2 CLEAR 45. J•.10 65.700 -o- ~. 3l! -o-
08/10/85 DIOBSUD CR 2 CLEAR 61. 700 62.601J -0- 3. :.o STH. 
08/ I0/85 DIOBSUD CR 2 CLEAR 76. 100 34.500 -0- 3. 0(1 -0-
OB/10/85 DIOBSU~ CR 2 CLEAR 35.100 70. 90\1 -o- 3.20 -o-
Oet!OiB5 FACE !~R DYERLA51 -o- 38.800 bl .5Ll0 3. 4•) STH 
08/IOIBS FACE BAR OVERCAST -0- 65.JOO H.100 -o- -0-

• 081101B5 FACE BAR OVERCAST -0- 34. 400 6B.%0 3.40 STH 
OB/10185 FACE BAR OVERCAST -0- 3J.900 69.400 3.80 ST~ 

081101e5 FACE BAP. OVERCAST -o- 34.200 69.100 
3. '" 

STH 
09110/65 FACE BAR OYERCm -Q- 34.4011 68. 900 3. Ill STH 
08110165 FACE BAR OVERCAST -0- 3~.~0i> 6B.900 3.30 STH 
OB/10/85 FACE BAR OYERCAST -o- 42. 500 5B.80v 3, i(I STH. 

• 08110185 FACE BAA O~ERCAST -v- 33. 7ll!l 69. 3(10 ~.,~.~I STH 
OB/10185 FACE BAR OVERCAST -o- 32.400 67.000 3.4(: STH 
08110185 FACE BAR OVERCAST -0- 36.400 67.600 3. ll> STH 
OS/10/85 FACE BAR DYERCPST -0- 34.400 68.900 3.30 STH 
081101B5 FRCE BAR OVERCAST -0- 3J.90U 64.100 -0- -o-
08110185 rAcE BA~ OYEPCAST -~- 38.400 6~ .. ~l'O -o- -o-
08:10185 FAC£ B•F OVERCAST -o- 38.9011 62.900 -0- -0-• 08/10185 FACE BAR OVERCAST 21.000 BO.BOO -0- -0- -o-
08/ l 0185 FACE BAR DVERCAET 22. JOO 80.000 -o- 3.20 STH 
09/10185 FACE BAR OVERCAST 28. 9>)0 72. 400 -o- 3.4v STH 
08110/85 FAEE B'' OYEPCA~.T -o- 69.7vu 46.400 -o- -o-
OS/10185 FACE BAR l OVERCAST -0- 34.400 6B.9<>0 3.60 STH 
08/IO/B5 FACE B•" I OYERCAST -0- 34.4011 68.90(1 3. 40 STH • 08110/85 FACE BAR l OYERcqsT -v- 70.000 30.400 -0- -o-
08/10/BS FACE B~R I OVERCAST -o- 72.100 28. 700 3. 5(1 STH 
08/10185 FACE B'R 1 OYERCAST -o- 72.900 22. l?OO 3.20 STH 
OBll0/85 FACE BAR OYERCAST -o- 78.5(10 21.900 -o- -{1-

08/10/BS FACE BAR OYERCAST -o- 71. 200 23.400 l.10 STH 
OB/10/85 FACE BAf. OYERCAS T -v- 91.60(1 10. 0(10 -o- -0-

• OS/I 0/85 FACE BAR OYERCAST -0- 108.10 28.700 3.SO STH 
OB/10/85 FACE BAR OYERCAS T -o- 108. 10 28.700 3.30 STH 
08110/85 FACE BAR OYER CAST -o- 3B.300 62. 500 3.40 STH 
Ge/10/85 Fq[E BA~ OYERCAST -o- 19.50(1 89, 700 3.10 STH 
08110/85 FqcE e'' OVE~CAST -0- 31.100 73.BiJO 3. 3\1 STH 
OB/I 0185 FACE BA~ OYERCA5T 23.400 77. 500 -o- 3.50 STH 

• 08/10/B5 FACE BIR OYERCAST 21. 600 78.40V -0- 3.70 STH 
OS/10185 FACE BA~ OYERCAST 37. 500 64.200 -o- 3.80 STH 
08/10/BS FACE BAR I OYERCAST -o- 81.600 43.400 3.20 STH 
081101B5 FACE BA~ 1 OYERCAST -o- 66' 600 34. 400 3.!0 STH 
08110/85 FACE BAR I OYERCAST 85. 100 28.400 -o- 3.10 STH 
08/ 10/85 FACE BAR I OVERCAST 94. 500 32.30v -o- -0- -o-
OB/10/85 FACE BAR 1 OVERCAST 23. 700 77.200 -o- 3.30 STH • 08/10/85 FACE BAR l OVERCAST 10.000 92.300 -o- 3.10 STH 
08/10/85 FACE BAR I DYERCAST 16.000 89.200 -o- -o- -o-
OS/10/85 FACE BAR l DYE RC AST -o- 8.8000 92.8VO -0- -o-

• NOTE: FDR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
MTE 6RAYEL !AR STATION MEATHER FJSH FISH FISH FISH SPECIES 

OF LOCATION NUftBER C-OORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRANO NAnE REFERENCE REFERENCE REFERENCE !Cftl • POINT I POINT 2 POINT 3 

!FTI IFTI (FTJ 

-------- ---------------- -------- -------------- ------------ -------------- -------------- -~------- ----------
08/IOIB5 FACE BAR I OVERCAST -0- lB.llOO 63. 500 -o- -0-
OBI 10/BS FACE BAR I OVERCAST 53. 700 56. 700 -o- l.BO STH 
08110i85 FACE SAR I OVERCAST -0- 33.:0u 70.200 3.0u SiH 

• 08/I0/85 FACE BAR I OVERC45T 40.~00 B3. 400 -0- -0- + 
OBll0/85 FACE BAR l OVERC~ST -0- 3B. 50\1 Bl.300 -(•- -o-
08110/BS FACE BAR I OVERCAST -o- 29.000 85.900 -o- + 
OB/10185 FACE BAR l OVERCAST -0- 24.200 92.600 3.Su STH 
08110185 FACE BAR I OVERCAST -u- 28.BOO 75.900 "3.40 STH 
oe11om FACE SAR 2 OVERCAST n. 90\1 71.900 -o- 3.~o STH 
08/10185 FACE 8AR ' OVERCAST 29.0liv 81.200 -0- -o- -0-• ' 0Bil01B5 FAil BPh 2 OVERCAST -o- 3U. IOU 97. bOO -o- -o-
OB/10185 Fm 8AR ' OVERCAST 45.200 70.500 -o- -o- -0-' oe1101B5 FACE FIR 2 OVERCAST 25.700 B7.90o -o- -o- -o-
OB/10/85 FACE BAR 2 OVERCAST -o- 2B.900 106.50 -0- -o-
08/10185 FACE BAR 2 OVERCAST 99.9uo 37 .100 -0- -0- -0-
0B1101e5 FACE BAR 2 OVERCAST B3. 000 34.100 -o- l.60 STH • OEt l0/85 FACE 8AR 2 OVERCAST ~2.3tl0 77. 7011 -o- -u- -0-
OB/10/65 FACE 8AR 2 OVERCAST 58.500 53.200 -o- -0- -o-
08110185 FACE iAR ' OVERCAST 25. 9\10 78.BOu -o- 3.21l STH ' OB/10165 FACE BAR 3 OVERCAST -0- -o- -o- -o- -0-
06/lD/85 FORBIDDEN I CLOUDY 67 .SlJ(l ~b.500 -o- 3.3'.' STH 
OB/10/85 FORBIDDEN 2 CLOUDY -0- -o- + -o- -o-• O!j/10/85 FOABIODEN • CLOUDY -0- -0- -o- -u- -o-' 08/10/85 FUNSUS BAR CLEA A 20.000 90.000 -o- l. 8" STH 
08110/B5 FUNSUS BAR CLEAR -o- -0- -o- -0- FLD 
OB/I0/85 FUNGUS BAR CLEAA 20.000 q2,0()tl -0- 3. 2\1 STH 
08/10185 FUNSUS BAP I CLEA~ o.uooo 2c1.oou 100.00 -o- -0-
OB/10165 FUNGUS BAR l CLEAR 20.000 90.000 -o- 3.911 STH 

• 081101B5 FUNSUS FAR 2 CLEAR -0- 51.00U 66.000 ~.3(1 -o-
08/l0/B5 FUNSUS 8AR 2 CLEAR -0- SS.000 5B.OOO 3.5\1 -0-
08/10/85 FUNSUS BAR 2 CLEAR -o- 53.00U 61.0UO l.20 -0-
OB/ 10/BS FUNGUS BAR 2 CLEAR -o- 62.000 49.000 2.9u -o-
OB/ 10/85 FUNSUS BAR 2 CLEA\ -u- blt.000 52. 0\.10 l.111 -o-
08/ 10185 FUNGUS BA~ 2 CLE AP -0- IOL!. Ofi lb.ODO 3. 10 -0-

• 08/IOIBS FUNSUE 8~R 2 CLEAR -v- bO.tJOO ~0.000 3. IU -o-
08/IOIB5 FUNSUS BAR 2 CLEAR -(!- 69.UOO 39. 000 3.60 -0-
08/IO/B5 FUN6llS BAR 2 CLEAR -0- B3.000 41. 0110 3.10 -0-
OB/IOIB5 FUNGUS BAR 2 CLEAR -o- 50,000 62. 000 l.20 -0-
08110195 FUNSUS 8AR 2 CLEAR -o- 51.00u 5b.OOO 3.bU -0-
OB/10185 FUNSUS BAR 2 CLEAR 70.000 40.000 -o- 3.10 STH 
OB/ 10/85 FU~SUS BAR 2 CLEAR -0- 57. oou 69.000 l.60 -o-• 08/10185 FUNGUS BAR 2 CLEAR -o- 56. 000 69. 000 3.00 -o-
08110/BS FUNSUS SAR 2 CLEAR -o- 55.000 89 .000 l.10 -o-
08/10/B5 FUNSUS BAR 2 CLEAR -o- 44.000 104.00 3.20 -o-
08110/BS FUN6US BPR 2 CLEAR -o- 47. (1(1\1 bB.000 2.BO -o-
08/IO/B5 FUNSUS BAR 2 CLEAR -o- -o- -o- -o- FLD 
OB/10/BS FUNSUS BAR 2 CLEAR -o- 100. 0(1 21.ouo 3. 4(1 -u-

• 08/10185 FUNGUS BAR 2 CLEAR -o- 78.000 42.000 3.30 -o-
O!ll 10/BS FUNSUS BAR 2 CLEAR -o- -o- -o- -o- FLD 
08/IO/B5 FUNGUS BAR 3 CLEAR --0- B0.000 36.200 3.30 STH 
OB/10/85 FUNGUS BAR 3 CLEAR -0- 83. OOt1 39.500 2.90 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
OATE &RAVEL BAR STATJDN ~EATHER FISH FISH FISH FISH SPECIES 

3F LOCATIDN H~BER COORDINATE COORDINATE COORDINATE LENoTH STRANDED 
STRAND MME REFERENCE REFERENCE REFERENCE tm • POINT I POINT 2 POINT 3 

tFTI IFTI lfll 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OSllOIB5 FUN6US BAR 3 CLEAR -o- 17 .ooo 4B.400 2.90 STH 
OBllOIB5 FUNGUS BAR 3 CLEAR -o- 77.000 24.000 2.70 STH 
OB/101B5 FUNGUS BAR 3 CLEAR -o- 3!.000 87.0(10 3.70 STH 

• OS/10/85 FUN6US BAR 3 CLEAR -(I- 20.000 100.00 3.00 STH 
OSllO/B5 FUN6US BAR 3 CLEAR -o- 3:. 5(111 101.00 L. ~O STo 
08110185 FUNGUS BAR 3 CLEAR 10. 0'10 48.000 -0- 2.80 STH 
08110185 FUNGUS BAR 3 CLEAR 15.000 55.500 -o- 2. ~ll STH 
08110185 FUNSUS BAR 3 CLEAR 19.000 11.000 -0- 3.40 ST~ 

06110185 FUNSUS BAR 3 CLE An 40.0UO 84.00fl -o- z.eo SW 

• 08110185 FUNSUS BAR J CLEAR 91. Ot•c1 78.tlOll -o- 2. !ti S!H 
OB/IO/B5 FUN6UI BAR J CLEAR 100.00 11.000 -o- 2. 8~1 STn 
OBI 10185 FUNSUS BA~ 3 CLEAR 108.00 21.000 + 3,30 STH 
OS/10185 rnNSL'' BAR 3 CLEAR 96. 000 20.000 -o- 2. 71.J STH 
08/10185 FUNSUS BAR 3 CLEAR 91. 000 20.400 -o- 3.20 STH 
oe:1om FUNGUS BPf. 3 CLEAR 109.00 21.400 -0- 3.10 STH 
OBI lO/£~ FUN&US PAR 3 CLEAR BB.Ouv 19.00IJ -0- 2.BO SlH • OBI 10185 FUN6ltS BAR 3 CLE,;R 90. Ot10 30.500 -o- 3, 10 STH 
OBll0/85 FUNGUS BAP 3 CLEAR 78.0UO 27. 300 -o- 2.90 STH 
OBI 10185 FUNBUS BAR 3 CLE PR 17.000 39. 700 -0- 2,qo STH 
08110/85 FUNGUS BAR 3 CLEA~ 10.000 50.00\1 -o- 3.10 STH 
08110185 FUNGUS PPP 3 CLEAR 70.000 52.000 -o- 3. lt• STH 
08110185 FUNSUS BPR • CLEAR -o- D2.(10(1 b5. 000 3.30 STH ' • 0!110185 FUNGUS BAR 3 CLEAR -(1- 53.00t• 13.00U 3.bu S TH 
08/101B5 FUN6U3 BAR 3 CLEAR -o- 51.200 ;o,ooo ~.1{1 STH 
oe: 10195 FU~SUS BAR 3 CLE AF -o- 49. 500 15.000 2.40 STH 
OSl!OIB5 FUNGUS BAR 3 CLEA~ + 47, !QI) 1uoo 2.90 STH 
OBllOIB5 FUNEUS BPR :i CLEAR -u- ~5.~00 11.000 3. 2t• 51H 
08110185 FUN6U5 PA~ 3 CLEAR -0- 45.200 15.400 2. 8\1 STH 

• OBll0/85 FUNSUS BAR 3 CLEA~ -\~- C.5011 lb.40t1 2.Su ST~ 

OBllOIB5 FUNSUS PAR 3 CLEAR -0- 43.00U 17 .ooo 4' l\I STH 
08110185 FUN5~5 BAR 3 CLEAR -o- 41.200 77. 000 2. q~1 STH 
08110185 FUNGUS BAR 3 CLEAR -0- 41.500 7B.O\IO 3, b(I STH 
08/l('/B5 FU~EUS BAF. 3 CLE~~ -0- 33.000 75.01)0 ~. 7l.I ST' 
0811018~ FUNGUS BA~ • CLEAP -0- 21.oou Bb.000 3. ll1 S TH J 

• oe11om FUN6u5 BAR 3 CLEAR 85.~110 -o- -0- -0- -o-
08110/B5 FUNGUS BAR • CLEAR 23.000 90.00(i -o- -o- -0-' OBll0/85 FUN6US BAR 3 CLEAR 32.000 90.100 -o- -o- -0-
08110185 FUNGUS BAR • CLEAR 4B.OOO 11.000 -o- 2. 7(J STH ' 08110185 FUNEUS B~R 3 CLW 50.000 78.30!1 -o- l. Ill STH 
08110185 FUNGUS BAR 3 CLEAR 20.000 e~.2uo -o- 2. li'(1 S1H 
OBll0/85 fUNSUI BAR 3 CLEAR 25.000 85.UOO -o- 3. 2\1 Sl~ • 081101B5 FUNGUS BAR 3 CLEAR 45.000 81.0011 -o- -o- -o-
OSllO/BS FUNSUS BAR 3 CLEAR 45.00IJ 87. 000 -o- -o- -o-
OB/IOIB5 FUNSUS BAR 3 CLEAR 15.0(10 '52.000 -o- -0- -o-
OBI 10185 FUNSUS BAR 3 CLEAR 15.000 52.000 -o- -o- -o-
08/10/85 FUNGUS SAR 3 CLEAR 35. 000 94.000 + -o- -o-
08110185 FUNSUI BAR 3 CLEAR 17. 000 B. 7t•OO -o- -o- -(I-

• 08110185 FUNGUS BAR 3 CLEAR 92.000 -o- ·O- -o- -o-
oe110;9s IN~CCESSIB I PTLY CLDY 71.200 42.!0tl -o- 2.90 SlH 
OB/10185 INACCESSlB 1 PTLY CLDY -o- 79.200 23.100 3.00 STH 
()8110/85 1NACCE55TB I PTLY CLOY -o- B2.100 19 .000 3.20 STH 

• 
NDTE: FD~ EACH STRANDED FRY THERE 15 DNE LINE DF DATA. 



• 
DATE iRAVEL BAR STATION MEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION MUKBER COORDINATE COORDIN!TE CllORulNATE LENGTH STRANDED 
STRAND MAKE REFERENCE REFERENCE REFERENCE (CKI 

• POINT l POINT 2 POINT 3 
IFTI IFTI IFTI 

-------- ---------------- --~---- -------------- ------------ -------------- -------------- ---------- ----------
08110185 INACCESSIB 2 PTLV CLDI -0- -o- -o- -o- -o-
081I0185 INACCESS1B 3 PTLY CLDI -o- 36. 200 70. 700 2.90 STH 
0!!110/85 MRBLE KT I OVE~CAST 99. 41)0 21.SOO -o- 2.80 -o-

• 08/10185 KARBLE KT 1 OVERCAST 99. 400 21.500 -o- 2. St1 -o-
OBI IO/B5 KARBLE ~T OiER[AST -o- 77.300 44.900 -o- -o-
Ol!/10185 KqRBLE Kl OVERCAST 100.30 23. 900 -0- 3.20 -0-
OBl10185 KARBLE KT OVERCAST -o- 75.900 56.700 3.10 -o-
OBI 10/85 KAR8LE KT OVERCAST -0- 83.100 51.300 -(l- -0-
08/10/85 KARSLE KT OVERCAST 75,900 26.000 -o- 3.10 -o-
OB/I0/85 MRBLE Kl OVERCAST -0- 87.40l' 37. 900 3.00 -o-• 08110/BS MRBLE KT OVERCAST -o- 99.30\' 52.500 l.50 -o-
OB/10185 KARBLE KT OVERCAST -c- 107.10 62.200 3.10 -o-
OBI l0/B5 "AP8LE "I OVERCAST 75.900 26.QOO -o- 2.80 -0-
08/I0/85 MRBLE "T OVERCAST 79. 700 21.600 -0- 2.80 + 
oe110105 KPRBLE KT OVERCAST 90.500 22.800 -o- 2. 9\• -o-
0811(•115 KAR8LE ~T OYER CAST 3B.7(IO 82.BOO -o- 2.GIO -o-

• OB/10185 KARBLE KT OVERCAST -o- 30.00v 83.BO\' 3.21J -0-
OBllOIES MR8LE KT O~EPCAST 75. 900 26.000 -o- 3.20 -o-
OBII0/85 'ARBLE ~T DVERCA:i es. soc· 12.900 -o- 2.90 -0-
08110/BS MRBLE MT OVERCAST -0- 16.000 92.800 2.50 -0-
OB/10185 "AR9LE ~1 O'IEWST 6. 6{\1JO 101.ZO -o- 3. !fl -o-
Of/10185 ,.ARSLE ~r OVERCA~T -0- 73.800 61.100 3.40 -0-

• Oet!OIB5 MRBLE ~T ovmm 7~. 900 2o.OOO -o- J .• ZQ -0-
OBllOl85 KARBLE 'T 1 OVERCAST 75. 9!JO 16.000 -o- 2.90 -o-
081H•IBS 'ARBLE MT 2 O'IERCl5T 95.300 9.9000 -o- 2.80 -o-
08110165 KAR8LE KT 2 OVERCAS 1 20.100 93.900 -o- 3. lv -0-
Of I I NBS ~ARBLE MT 2 OVERCAST 13.600 q2,b!J!J -o- 3. 2ll -o-
09110185 MRBLE MT 2 OVEf,['51 87.9\10 16.1011 -o- 2.90 -o-
OBllOIBS KARBLE MT " OvERC•ST 3o. 200 7I .OOO -o- 3. 8(• -(•-• ' 
0811Q/B5 KARBLE KT • OiERCASl -o- -o- -o- -0- -0-' 
08110185 OINK BAE Pill CLDY 112.00 25.000 -o- 3. jlJ STH 
OBl10185 om B~R PTLY CLDY 47.600 60.IOO -0- 3. 4\1 STH 
08110185 DINI' B~R 1 PTLY CLOY 17. 300 58.00t• -0- ! . 10 ·0-
OBI 10!85 om BAR 1 PTLY CLDI 108."0 19.001! -0- Uo -o-
OBI 10185 DINI BAR 2 Pill CLDV -0- 04. 21)(1 46.0tlO 3. 30 SiH 

• OBl10185 O!Nt BAR 2 PTLY CLDY + 92. 70(! 19.000 3.40 STH 
081 IO/BS OINK BAR • PTLY CLDY -0- 16.700 91.400 3.oo STH J 

08110185 ROCKPORT PTLY CDLI -o- 52. 300 19.000 3.10 STH 
081IOl85 ROCfPN.T PTLY CDLY -o- 16.20tl 92.500 3.80 STH 
08110185 ROCl.PO>·T PTLI CDLY 97,600 1~.3Ql) -0- ~.t-D STH 
08110185 Rm PORT PTLY CDLY 20.9110 79.300 -o- 3. 011 STH 

• 08110/85 ROCKPORT PlLY CDLY 51. 4<)0 55.500 -o- 3.40 STH 
08/10185 ROCt.PORT PTLI COLI -o- 55.200 47.800 3. ]ll STH 
OBI lOIB5 ROCKPORT PTLY CDLY -o- 70. 700 31. 600 3.70 STH 
OBl101B5 ROCfPORT l PTLY CDLY 55.500 45.10<.i -o- 3.40 STH 
OBIIOl85 ROCKPORT 2 PTLY CDLY -0- 36.5VO 76.000 3.40 STH 
08/10185 ROCI POPI 2 PTLI CDLY -0- 38.600 82.800 3.10 STH 

• OB/101B5 ROCKPORT 2 PTLY CDLY -0- 2o.400 89.900 3. 70 STH 
08/10/85 ROtrPOPT 2 PTLI CDLI -o- ~7 .100 20.500 3.10 STH 
08/10/B5 ROCKrnRT 2 PTLY CDLI -0- 56.000 -o- -o- -c-
OBl10185 ROCKPORT 2 PTLY COLI -0- 106.10 43.600 -o- -o-

• NOTE: FO~ EAtH STRANDED FRY THERE 15 ONE LINE OF DATA. 



• 
DATE 6RA~EL ~AR STATION ~EAT HER FISH FISH FISH FISH SPECiES 

OF LOCATION NU"BER COORDINATE COORDINATE COOR'1NATE LENS TH STRAtrnED 

• STRAND MAME REFERENCE REFERENCE REFERENCE ICftl 
POINT 1 POINT 2 POINT 3 

IFTI lfll (Fl) 

-------- ---------------- -------- ----------~--- ------------ -------------- -------------- ---------- ----------
08110/85 ROCl.f'ORT 2 PILI CDLY -o- 65.200 41.500 3.40 STH 
OBI 10/85 ROCKF·ORT 2 PTLY CDLY 8B.500 25.100 -o- 3.30 STH 
OB/10/85 ROCH-ORT 2 PTLY CDLY -0- 2b.20v 91. 200 3.10 STH 

• OSI 10185 ~oc~:PORT 2 PiLY CDLY -0- 2b. 200 91.200 3.50 STH 
OB/10/BS ROO.POP 2 PTLY CDLY -o- 96.bOO 16.500 3.50 STH 
08110/85 ROCKPORT 2 PTLY CDL Y -o- 69.500 42.600 3.40 STH 
OBl10/B5 ROCKPOPT 2 PTLY CDLY -o- 89.400 26.800 l.2U STH 
OB/ 10185 ROCKF'ORT ' PTLY CDLY -0- 56.600 5B.400 3.30 STH • 
OB/10iB5 ROCI PORT l PTLY CDLY -o- 92.500 11. 900 -o- STH 

• 08/!Q/85 ROCKPORT 3 Pill CDLY 29.700 B9.000 -o- 3.40 STH 
08il0fB5 ROOP On 3 PTLY CDLY -o- 46.700 73. 700 -o- -0-
OBl101B5 ROCrPORT j PTL Y CDLY 97. 500 21.900 -o- -o- -o-
OB/10/B5 ROC~.POF T 3 PTLY CDLY -u- 11. 20u 26. BOO -o- -0-
08/10/B5 WAiNE SW!~ 1 PTLY COL Y -o- 29.IOu 78.200 2. Bt1 STH 
OE/lCIB5 WAYNE EWI~ 2 PTLY CDLY 52. bOO 64. 700 -0- 3.20 STH 

• 08110185 WAiNE SW!" 2 PTL Y CDLY -o- 58, (t(H) 52.bOO 3.00 STH 
08111/65 BACON CR 1 SUNNY 50.Mi ~7 .~Oo -o- 3.5u STH 
OB/11/85 BACON CR 2 SUNNY -o- -0- -o- -o- STH 
OBl11/B5 BACON CR 3 SUNNY -0- -o- -o- -o- STH 
OBI l l/85 BAD SPOT l SUNN¥ -u- -0- -o- -o- -0-
081111B5 !AD SPOT 2 SU~N1 -o- -0- -o- -o- -o-
OBI 1118'.· BAD SPOT 3 SUNNY -0- -o- -0- -o- -0-

• OB/ll/85 SAD SPOT 4 SUNNY -o- -0- -u- -(·- -0-
OB/! !IFS BIS EDD'I SU~NY 92.300 30.:100 -(1- 3.40 STH 
OB/11185 BIS EDDY SUNN'I 43.0UO 7B. 700 -o- 3.2(1 Slrl 
OB/11/85 Bl6 ED(1y SUNNI 73. ~(tD 43.0011 -o- 3.~o SiH 
OB/111F5 BI6 EDDI ' SU~Ni 77 I SllO ,.1.200 -o- 3. 0(1 STH . 
OBI 11165 BI6 EDDI 

, 
SUNNY -11- -o- -o- -o- -0-' • 06/ l! /85 DlOBSU~ CR SUN~i -o- -o- -o- 3.30 STH 

08/11/85 DIOBSUD CR ' SUNNY -0- -o- -o- -o- STH • 
08111185 FACE BAR SUNNY 14.900 85. 700 -o- 3. 20 STH 
OB/l!/85 FACE BA~ 1 su~~v -o- 6l.200 36. 500 3.20 STH 
OB/1118~ FACE BAP l SUN~i 4B.200 5~ .• 30C1 -o- 3.'U STH 
OB/111B5 FACE B~R 1 SUN~i Bi I 200 19.400 + 3.4u STH 

• 08111/B5 FACE BAR 1 SUNNI -0- 2!.50U 74.900 3.Sv STH 
08111185 FACE BAR l SUNNY 45. 500 ~5. 400 -(1- 3.411 SH 
OB/11 IB5 FACE BAR 1 su•~Y -o- 69.000 44.800 3. 3ll &TH 
OB/ 11185 FACE BAR 2 SUNNI 7~.700 47 .60<1 -o- 3.50 STH 
08111185 FACE 8Ah 2 SUN~Y q2,600 42. 500 -o- 3.2!J STH 
08111185 FACE B~R 3 SUNNY -o- -o- -o- -o- -o-
08/11/BS FORBIDDEN 1 SUNNV -0- -o- -o- -(!- -o-• OB/ 11 /B5 FORBIDDEN 2 SUNNV -o- -o- -o- -o- -o-
08/11/85 FORB!DDEN 3 SUNNY -o- -o- -0- -o- -0-
08/11/B5 FUNSUS BAR I SUNNY -o- B4.000 14.000 -o- STH 
08111/85 FU~6US BAR 1 SUNNY -o- 103.0(1 11. 800 -o- STH 
08/ll/B5 FUNGUS BAR 1 SUNNY -o- 99.60l1 53. 500 -o- STK 
OB/11/85 FUNGUS BAR I SUNNY -o- 37.700 82. 700 3.20 STH 

• OB/l1/B5 FUNGUS BAR 1 SUNNY -o- 90.700 25.700 -o- S!H 
08/11/B5 FUNGUS BAR 1 SUNNV 17.000 102.00 -o- l.50 STH 
08111185 FUNGUS BAR I SUNNV 13.300 94. 000 -0- 3.40 STH 
OBI 11/BS FUNGUS BAR ' SUNNY -o- 66.000 11.000 3.50 STH ' 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE or DATA. 



• 
DATE 6RAYEL BAR STATION •EATHER FISH FISH FISH FISH SPECIES 
Of LOLATION NU!1BER COORDINATE COORDINATE COORDINATE LEN6TH STRANDED 

STRAND NA~E REFERENCE REFERENCE REFERENCE IC~I 

• POINT 1 POINT 2 POINT 3 
IFTI !FTI !FTI 

-------- ---------------- -------- ----------~--- ------------ -------------- --~---------- ---------- ----------
OS/ 11185 FUNSUS BAR 2 SUllNI 70.900 61.000 -o- 3.30 STH 
OB/II/BS FUN6US BAR 2 SUNNI -o- 53.500 74. 900 3.00 STH 
OB/ 11/85 FUNGUS BAR ' SUNNY -0- 56.000 79.300 3.00 STH ' 
OB/l llB5 FUN6US BAR 2 SUNNY lb.'00 B4.600 -o- 3.50 STH 

• 'Osill/85 FUNGUS BAR 2 SUNNY -o- 66. 500 70. 700 -o- STH 
OB/ll/B5 FUNGUS BAR 2 SUNNY JB. 6uO 53. 700 -o- 3.60 STH 
OB/11/85 FUNSUS BAR 2 SUNNY 11. Boo 37.900 -o- 3.10 STH 
OB/11/BS FUNGUS BAR 2 SUNNY -o- 100. so 39 .000 -o- STH 
OB/ 11 /85 FUNEUS BAR " SUNN! -0- 50.500 96. 400 3.30 STH • 
OB/ 11 /85 FUNGUS BA~ 2 SUNNY -o- 7'.000 34.600 -o- STH 

• 08/!l/BS FUNEUS BAR 3 SUNNI + b0.100 24.600 2.90 S!K 
OS/ 11 /BS FUNGUS BAR T SUNNY ~5. 7uo 57 .ooo -o- 3.00 STH ' 
OB/ 11/BS FUNGUS BAR 3 SUNNY -o- =o. ooo B2.600 -0- STH 
OB/ll/85 FUNGUS BAR 3 SUNNY 70. 900 47.000 -o- 2.911 SlH 
06/ll/BS FUN6~S BAR 3 SUNNI -o- 27. bOO BB. 700 3.10 STH 
OB/1!/B5 FUNGUS BAR T SUNNY 22.000 Bo.Ion -o- 3.20 STH ' 
OB/ll/85 INACCESSIB l SUNNI 38.800 102.:0 -o- -o- -o-• 08/!l/BS IMACCESSIB I SUNNI -o- 8!.400 2!.100 -o- -o-
OB/ll/BS INACCESSIB I SUNNY 49. 400 o3.90o -o- -o- -o-
OB/ ll /BS INACCESSIB 2 SUNNY -o- -0- -0- -o- -o-
OB/!1185 INACCESSIB 3 SUNNI -o- -0- -0- + + 
(olll!l/85 MA•BcE !; I SUNNI S9. 900 50. S<iu -o- 3.20 ST~ 

OB/ll/BS MF.ELE "T I SUNNV 55. 00~1 99.400 -0- ~.Ou ST~ 

• OB/ll/85 MARBLE !T I SUNNY B3.(•00 49.BOO -0- 3.Ju STH 
OB/I I/BS MARBLE "T SUNNY IOI. JO 22.300 -o- 2.50 STH 
OBI! 1185 MARBLE ~1 SUNNY !J.4110 5b.b(•O -o- 3.70 s:H 
OBl!l/B5 "AFBLE "T 2 SUNNY !3.000 90.500 -0- 3. 4f\ STH 
OBlll/85 "ARPcE !T 2 SUNNY 31.400 77.500 -0- 3. ,,, STH 
0Bill/B5 "AF:PLE "T ' SUNNI -0- 20.200 Bl.500 3.So STH • 

• OB/H/BS "ARBLE "T 2 SUNNY -0- 15.:100 93.200 3.SO STH 
OB/I l/B5 !ARBLE !T ' SUNNY 13.000 90.500 -o- ~. 3\l STH • 
08/11/BS "ARBLE !T 2 SUNNY -o- 15.300 93. 200 2.eo STH 
os:111es "ARBLE !T 1 SUNNY !7. 900 32. JOO -o- 2.Bu STH 
OB/!l/85 OINK BAR I SUNNY -u- -o- -o- -o- STH 
OB/ll/BS DIN> BAR 2 SUNNY -0- -o- -o- -0- STH 

• 08/11/BS OINK BAR 3 SUNNY -o- -o- -o- -0- STH 
OB/ll/85 ROCKPORT I SUNNY -o- 87 .300 14.400 3.(10 STH 
OB/ ll /B5 ROCKPORT l SUNNY -o- 85.20n 19. BOO l.00 STH 
OB/ll/B5 ROCtJ'ORT I SUNNY -0- 87.300 14.400 : .. ~u STH 
08/11/BS ROCKPORT 2 SUNNI bl. 000 74.800 -o- 3.1(• STH 
08/11/BS ROCt,PORT 3 SUN~Y !5.700 92. )0\1 -o- 3.00 STH 
OB/I I/BS WAVNE SW!! I SUNNI -o- -o- -o- -o- -o-• OB/11/BS WAIN[ SW!" 2 SUNNY -o- -o- -o- -o- -o-
OB/12/8S BACON CR I SUNNI -o- -o- -o- -o- -o-
0!/12/85 BA(ON CR 2 SUNNY -o- -0- -o- -o- -0-
OS/12/B5 BACON CR T SUNNY -o- -0- -0- -o- -o-' 
OB/l2/B5 BA~ SPOT l SUNNY -o- -0- -o- -o- -(I-

OB/12/85 BAD SPOT 2 SUNNY -o- -0- -o- -o- + • 08/12/BS BAD SPOT 3 SUNNY -o- -Q- -o- -o- -0-
08112/BS BAD SPOT I SUNNI -o- -o- -o- -o- -c-
OS/IZ/8S !16 EDDY l SUNNY -o- -o- -o- -o- -0-

• NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE 6RAVEL BAR STATION NEATHER FISH FISH FISH FISH S~ECIE5 

OF LOCATION NUftBER COORDINATE COORDINATE COORDINATE LEN6TH STRANDED 
STRAND · NAftE REFERENCE REFERENCE REFERENCE ICftl • POINT 1 POINT 2 POINT 3 

(f T) tFTI tFT! 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
09112/BS 816 EDDY 2 SUNNY -o- -0- -o- -o- -0-

OB/WBS 816 EDDY 3 SUNNY -o- -0- -o- -o- -0-
OB/12185 DIOBSUD CR 1 SUNNI 41. :oo 102.10 -o- 3. 1(1 ST~ 

• :08112/BS DIOBSUD C~ SUNNY 41. 700 104.40 -0- 3.10 STH 
08/12185 DIOBSUO CR SUNNI 59.9110 49.100 -o- 3.2u STH 
08/12185 D!OBSUD CR SUNNY b4. 200 40. 901i -o- 3.10 STH 
08/12/BS DIOBSUD CR SlJNNY 7;. 600 34.500 -o- 3.00 STH 
08/12185 DIOBSUD CR 1 SUNNY 89. 9110 H.800 -o- 2.90 STH 
08112/BS DIOFSUD CR 1 SUNNY 103.40 26.600 -o- 3.1(1 ST~ 

• OB/lC/85 DIOBSUD CR I SUNNI -Q- 52. 10V Jb.2VO 3. IO STH 
08/12185 DIOBSUD CR 1 SUNNY 35.400 !05.711 -0- ~.1n STH 
OB/12185 DIOBSUD CR 1 SUNNY 35. 400 105.70 -0- 3.10 STH 
08/12185 DIOBSUD CR SUNNY 42.100 106.bO -o- 3.00 STH 
OB/12/B5 D!OBSUD CR SUNNY -o- 43.300 7B. 400 3.10 5TH 
08/12/B5 DIOBSU!' CR SUNNY 21>.000 90.700 -o- 3. 3(1 STH 
08112185 DrnBSUD CR SUNNI 14' 300 101. bll -o- :. S•.1 SlH • 08112185 DIOBSUD CR SUNNV -o- 11. J60 78.b(lO 3. 10 STH 
08112185 D!OBSUD CR SlJNNY SD.100 5J. SOv -o- 3.00 STH 
08/12/B5 DIOBSUD CR SUNN1 2b. 6(•0 90.200 -o- l. )(1 STH 
08112185 DIOBSUD Ch 1 SUNNI 50.5110 Sb.500 -0- 3.10 STH 
08/121B5 DID!SUD CR 2 SUNNY 23.300 98. )b(I -o- ! , So ST~ 

08111/85 FACE B4R SU~N1 24.bO~ 77 .500 -o- 3.5() STH 

• OBI 12/85 FACE B'f' SUNNI -o- 60.000 39.700 1.20 STH 
os11:1es FACE BAR SUNN1 43.bOO 59.900 -o- 3. 40 STH 
Oe'12fB5 F4CE B'~ SUNNY 14.800 85.400 -o- : .• 40 STH 
08/12185 FACE BAR SUNNI 15. 100 75.400 -o- 3.3(l SlH 
0Etl2fB5 FACE BA" SUNNY 28.500 12.000 -0- ), ~(I STH 
08/l21E5 FACE BAR SUN~1 63. 700 42.5011 -0- ~ .• 111 STH 

• oem195 FACE B~R SUNNY 40.bOO 86.0011 -o- 3.0(1 STH 
08/12/BS FACE BAR SUNNY 41.100 59.200 -o- ~.40 STH 
08112/85 FACE BAR SUNNY 13. BOO 56.100 -o- ! . 5;1 STH 
08112185 FACE BAR I SUNNY -o- b2.IOO 3B.400 3.20 STH 
0<112/B~ FACE B4R I SUNNY 44.bOO 58. 900 -o- 3. 41.t SIH 
09/12/i5 FACE BAR 1 SUNNY 9. 1000 9~.30ll -o- J.:o STH 

• oe11zm FACE BAR 2 SUNNY -o- 32.bOO 110. 50 3. )(1 STH 
OB/12185 FACE BAR 2 SUNNY 23.100 109.10 -o- 3.50 STH 
08112185 FACE BAR 2 SUNNY 23. JOO 109. 10 -o- 3.40 STH 
OB/12185 FACE BAR 3 SUNNY -o- -o- -o- -0- STH 
08/121B5 FORBIDDEij 1 SUNNY 10.000 BO. 100 -0- 3. 211 STH 
08/121e5 FORBIDDE!l I SUNNY 39.bl)O 19.IOiJ -o- 3. 7~1 STH 
OB/12/65 FORBiDDEN 2 SUNNY -o- -o- -o- -v- -o-• OB/12185 FORBIDDEN 3 SUNNY -o- -o- -(J- -o- -o-
OB/12/85 FUNGUS BAR 1 SUNNY b2.900 41. 40V -0- -o- STH 
OB/11185 FUNGUS BAR 1 SUNNY 62.900 41.100 -o- -o- STH 
OB/121B5 FUN5US BAR 1 SUNNY -o- -o- -o- -o- -0-
OB/12/85 FUNGUS BAP • SUNNY 98. 6<10 lb. JOO -v- 3. 3lJ SlH J 

OB/12/B5 FUNGUS BAR 3 SUNNY 9o. 4VO 31.20V -o- 2.,0 STH 

• OBI 12185 INACCESSIB I SUNNY -o- -o- -o- -o- -o-
OB/12/BS INACCESSIB 2 SUNNY 31.600 6B. B0\1 -o- 3.30 STH 
OB/11/B5 INACCESSIB 2 SUNNY 53.000 51. 000 -o- 3.2v STH 
OB/12/B5 lNACCESSIB 2 SUNNY 30.100 90.900 -o- 3.40 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE &RAVEL !~R STATION WEATHER FISH FISH FISH FISH ;PECIES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENS TH STRANDED 
STRAND M"E REFERENCE REFERENCE REFERENCE IC"I • POINT I POINT 2 POINT 3 

lFTl (FTJ IFTl 

-------- ---------------- -------- -------------- ------------ -------------- ~------------ ---------- ----------
08112185 INACCESSl8 2 SUNNY 9.20uo 90.300 -0- 3.20 STH 
08112185 IMACCESSIB 2 SONNY 60. 000 59.000 -0- 10.0 SlH 
08112185 INACCESSIB 3 SUNNI -o- -0- -o- -o- -0-

• QSI 11/SS "AP8LE "T I SUNNY 100.so 40.5011 -o- -o- STH 
oe11;:10s "Af'BLE "T I SUNNY 105. so 40.<10(• -o- -o- STH 
08111185 llARBLE !T SUNN! 95.000 42.00U -o- -o- STH 
08/12/85 MRBLE "T SUNNY 79.000 56.000 -o- -o- STH 
08112 185 !ARBLE "T SUNNY 82. 000 13.000 -o- -o- STH 
OBI 11/85 "A~BLE "T SUNNY 950. 50 42.000 -o- -o- STH 

• 0011:105 KAReLE "T SUNNY IOI.SO 43.000 -o- 3.40 SlH 
08111185 "ARBLE "1 SUNNY 40.0\10 83.\100 -o- -o- STH 
08112185 MPBLE "T SUNNY 110.00 37 .ooo -o- 3.30 SlH 
0BllZ185 "ARBLE "T SUNNY IOI. SO 41. 000 -o- 3.40 STH 
081l2i8S MR8LE "1 l SUNNY 44.400 10!.0t) -o- -o- STH 
08111/85 MR8LE "T 1 SUNNY 4 l. ouo 108.00 -o- -o- STH 
08/1:185 "ARBLE "T 2 SUN~Y -o- 23.000 95.000 3.40 STH • OBI 11185 MRBLE ~T 2 SUNN1 65. 700 34. 500 -o- -o- STH 
08111185 "ARBLE "T 2 SUNNI 68,0IJO 32.000 -0- -o- SlH 
08/12185 "AR8LE "1 ' SUNNi 84.400 93.201! -o- -o- STH , 
oa1121e5 "ARBLE "T 2 SUNNY 41. 400 !S.600 -o- -o- SlH 
08112/BS "A~SLE !l 2 SUNN! -o- 23. r1~0 95.000 3.2n SlH 
OB/12185 !ARFLE "1 2 SUNNY -o- 22.500 95.000 3.30 STH 

• 08112185 "ARBLE "T 2 SUNNI -(I- n.eou 94.300 3. lo STH 
08/12185 "ARBLE "T 2 SUNNY II. 300 33.700 -o- -o- STH 
08111185 !ARBLE "1 2 SUNNY 56.0uO 42.000 -o- -0- SlH 
08/12185 MRBLE "T 2 SUNNY -0- 14.50(1 94.000 -0- STH 
os11:1es "~RBLE "1 2 SUNN1 -0- 14.200 95.000 -o- STH 
08/12/BS "ARBLE MT 2 SUNNY -o- 14.700 95.000 -o- SlH 
OB11Z/BS "ARBLE "T ' SUNN! lb.000 83.000 -o- -o- STH • , 
08111185 "ARBLE "T 3 SUNNY 99.000 s. soou -o- 3.0u STH 
08112185 "ARBLE '-l 3 SUNNi 47 .ooo 62.800 -o- 3.10 STH 
08111185 "ARBLE "1 3 SUNNI 63.4()0 70.500 -o- 3.30 STH 
08/12185 "APBLE "T J SUNNY 99.000 9.5000 -o- 3..2ll STH 
08/12185 "ARBLE "T 3 SUNNY -o- 57.0VO 74.000 3.2(1 STH 
0011zm MRBLE "1 J SUNNY + 51 .40o 77.0% 3.20 STH • 08111/BS "ARBLE "T 3 SUNNY -o- 55.400 70.500 2.90 STH 
08112185 "ARBLE "T 3 SUNN! 55.000 98. 000 -o- 3.20 STH 
08111165 MRBLE "1 3 SUNNY s0.ouo 43.000 -0- -o- SlH 
0811:/BS MAPBLE "T 

, SUNNY SB.OoO 42.00o -o- + STH v 

OS/ 12/BS "ARBLE "T 
, 

SUNNY 52.000 10.5011 -o- 3. lu SlH ' 
08/12185 "ARBLE "T 3 SUNNY 48. 000 62.00ll -o- 3.00 STH 

• OSI 12185 "ARBLE "T 3 SUNNY 47.000 63.5011 -o- 3.30 STH 
08/12/85 "A~BLE "1 3 SUNNY -o- 104.00 81.000 3.50 STH 
08/12185 MR8LE "1 3 SUNNY -o- 78. 300 68.000 3.30 STH 
OBI 12185 "AR8LE "T 

, 
SUNNY -o- 73. oou 62.200 3.00 STH ' 08112/85 "ARBLE "1 3 SUNNY 34 .000 91.0011 -o- 2.90 STH 

08112185 "ARBLE "T 3 SUNNY 44.0UO 80.000 -o- 3.1\1 SIH 

• 08/12185 !ARBLE !T 3 SUNNI 67 .0110 45.600 -o- 3.10 SlH 
08/12185 MR8LE "T 3 SUNNY 34.000 91.000 -o- -o- STH 
08112185 MARBLE "T 3 SUNNY 70. 0(•0 95.000 -o- -o- STH 
0811218~ MRBLE "T 3 SUNNY 77. 100 83.000 -o- -o- STH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LlHE OF DATA. 



• 
DATE SftAYEL IAR STATION MEAT HER FISH FISH FISH FISH S~ECIEB 

OF LOCATION MIJllBER COORDINATE COORDINATE ctlORDINATE LENGTH STRANDED 

• STRAND N~"E REFERENCE REFERENCE REFERENCE !CMJ 
POINT I POINT 2 POINT 3 

(FTJ IFTI (FIJ 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---~----- ----------
00112/85 MRBLE MT 3 SUNNY 59.000 68.000 -o- -o- STH 
08/12185 MARBLE Ml l SUNNY 59. 000 12.000 -o- -o- STH 
08111185 MFBLE MT 3 SUNNY -o- 71. 700 65.000 3.7ll 51~ 

• 08112185 MARBLE MT . SUNNY -o- 67.000 62.000 3. IU 5TH ' 00112/85 MABLE MT 3 SUNNY so. 000 50.0011 -(1- -0- STH 
08112185 MABLE Ml 3 SUNNY 52. 000 60. 50(1 -o- 3.oo STH 
08112/85 MRBLE Ml 3 SUNNY -o- 106.0U 41.000 3.20 STH 
OB/12185 ftAR8LE MT 3 SUNNY -o- 64.000 70.000 3.10 STH 
08112185 M~RBLE MT 3 SUNNY -o- 62.000 68.000 3.30 STH 

• o8/l2/85 OINK MR 1 SUNNY -o- 51.300 71.200 3. 2ll STH 
08112185 O!Nt: BAR I SUNNY -0- 50.900 71. 900 3,511 ST~ 

08112185 OINK B~R I SUNNY --0- 51. 700 71.000 3. 3(f STH 
08112185 OINV BAR 1 SUNNY -o- 51. 70\I 71. 000 3.10 STH 
08112/B5 O!Nt BAR 2 SUNNY 90.200 26.500 -o- 3.ov STH 
081121BS O!Nr BAR 3 SUNNY -o- -o- -o- -0- -0-

• 08112185 ROCr.PORT 1 SUNNY -0- 52.6011 49.000 3.00 STH 
~8112185 ROOJ'Oi'T I SUNNI 11. ono 28.1100 -(1- 3. 2(l STH 
08112185 ROCKPORT 1 SUNNY -0- 52.000 ~B. 700 =.10 STH 
00112185 ROCl.PORT 2 SUNNY 78. 600 29.500 -o- 3.2o STH 
08112185 ROCHORT 3 SUNNY 101.uo 13.000 -o- 2.90 STH 
08112/8:. RDnPORT 3 SUNNY -o- 37.500 64.0UO 3.5o STH 
OB/ 12185 M~YNE SW!~ 1 SU~NY -0- -o- -0- -o- -0-• 08/121B5 MAYNE EMIM 2 SUNNY -ll- -0- -o- -o- -o-
0011 ::1e5 BACON CR 1 SUNNY -o- -o- -o- -o- -0-
OBl13185 BACON rR 2 SUNNY -0- -o- -0- -o- -o-
08113185 BACON (R 3 dry/sunny -0- -o- -o- -o- -0-
081131e; BAD SPGT I SUN~Y -Q- -o- -o- -(I- -u-
08113185 BAD SPOT 2 SUNNY -0- -0- -0- -o- -0-

• 06/13180 BAD SFDT 3 SUNNI -o- -o- -o- -0- -0-
08113185 B~D SF'Dl 4 SUNNY -o- -o- -o- -0- -0-
08113/85 BI6 EDDY 1 SUNN~ -o- -0- -o- -o- -(t-

08113/B5 816 EDDY 2 SUNNY -u- -o- -o- -o- -0-
OSI 13185 816 EDDY 3 SUllNi -o- -o- -0- -Q- -0-
08/13185 DIOBSUD CR 1 SUNNY 62.200 56.JOO -o- J,Q\) STH 

• OBI 1' 185 DIOBSUD CR I SUNNI 71.1'0 46. 9011 -u- 3.oo STH 
08/13/85 DI08SUD CR 1 SUNNY -o- 28.500 92.800 -o- STH 
081131B5 DIOBSUD CR 1 SUNNY 62. 700 55.100 -0- 3.2v STH 
0911JJB5 D!OBSUD CR I SUNNY 65.900 61.900 -o- 3.1(1 STH 
OB/13185 DIOBSUD CR SUNNI 102.90 32. 300 -o- 3.2fl ST~ 

OB/I !185 DIOBSUD CR SUNNY 78.590 31.800 -o- 2. 91..l STH 

• 08113185 DIDBSUD CR SUNNY -o- 30.900 91.100 3.30 STH 
00113185 D!OBSUD CR SUNNY 64.2\10 IU.900 -o- 3.50 STH 
OB/13185 D!OBSUD CR 1 SUNNY 17 .400 98.300 -o- 3.50 STH 
OB/l3185 DIOBSUD CR l SUNNY -o- 56.000 47 .100 3.00 STH 
OB/13185 D!OBSUD CR 2 SUI/NY -o- -o- -0- -o- -o-
08113185 FACE BAR I SUNNY -o- -o- -o- -o- -0-
OS/13185 FACE iAR ' SUNNY 27.BOO 75.600 -o- 2. 8(1 STH • • 08113/BS FACE BAR 2 SUNNY 47. 0(10 63.900 -o- 3.BO STH 
08113185 FACE BAR 3 SUNNI -o- -o- -o- -o- -0-
OBl!l/B5 FORBIDDEN 1 SUNNY -o- -o- -o- -o- -0-
OBI 13185 FORBIDDEN 2 SUNNY -o- -o- -o- -o- -o-

• 
NOTE: FOR EACH STRA~DEO FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RAVEL BAR STATION NEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NUllBER COORDINATE COORDINATE COORDINATE LEN6TH STRAN~ED 

• STRAND NA"E REFERENCE REFERENCE REFERENCE (C"I 
POINT I POINT 2 POINT 3 

(FTJ IFTI IFTI 

-------- ---------------- -------- -------------- ------------ -------------- ----~-------- ---------- ----------
08/13185 FORllDDEN 3 SUNNY -0- -o- -o- -o- -o-
08113185 FUNSUS BAR 1 SUNNY -o- -o- -o- -o- -o-
08/13185 FUNGUS BAR 2 SUNNY 22. 800 7b.Ol0 -0- -o- -o-• 0_8113185 FUNGUS BA• 2 SUNNY 92. 300 24.0QO -0- 3. 3() STH 
08/IC.185 FUNGUS BAR 2 SUNNY + 100.30 17.300 3.50 STH 
08113185 FUNGUS BAR 3 SUNNY -0- -o- -o- -0- -o-
08113185 INACCESSIB I SUNNY 91. 000 8.8oon -0- 3.40 STH 
08/ll/85 INACCESSIB 2 SUNNY 31.000 74.200 -o- 3.30 STH 
08113185 INACCE5518 3 drylsunni -o- -o- -o- -o- -0-

• 08113185 MRBLE "T SUNN! 101.00 18.00fl -o- -o- SiH 
081131B5 "A~BLE MT ' SUNNY -o- -o- -o- -o- -0-' 08/13/B5 "ARBLE "T 3 SUN~Y -0- 46.400 57.000 -o- STH 
08113/85 "ARBLE "T 3 SUNNY -o- 43.600 58.0~0 4.20 STH 
0811olB5 "AR8l~ "T 3 SUNNY -o- 101.30 n.or10 2.50 STH 
08113/85 DINI. BAR SUNNY -o- -o- -0- -o- -o-
08113185 om BAR ' SUNNY -o- -0- -o- -o- -0-• L 

OB/13185 OINr BAR 3 SUNN! -ti- -o- -0- -o- -o-
08113/85 RDCKF'OR! I SUNNY -0- -0- -0- -o- -o-
08/13185 RDCH'OPT 2 SUNN! -0- -0- -o- -0- -0-
08/131B5 ROCKPORT 3 SUNN! -0- -0- -o- -o- -o-
08/13185 iAYNE SN!! I SUN~Y -0- -o- -o- -o- + 
0011:.105 iAYNE Oil~ ' SUNNY -(1- -o- -0- -o- -o-L • 08114/85 BACON CR I SU~NY -0- -0- -(1- -o- + 
08114/85 BACON CR 2 SUNNY 73.0QO 61.500 -o- 3.40 STH 
08114185 BACON CR 3 SUNN! -0- -o- -o- -o- -o-
08/14185 BAD SPOT SUNNY -0- -o- -o- -o- -o-
o8mm BAD SPOT ' SUNN! -tl- 64.700 63.400 4.00 STH L 

08114/85 BAD SPOT ' SUN~Y + -0- -0- -o- -0-J 

• (18114185 BAD SPOT 4 SUNNY -(1- -0- -0- -o- -0-
08/14185 81G EDDY 1 SUNNY 41. 600 80.600 -0- 3.00 ST~ 

08114/85 PIS EDDY I SUNNY lb.too 85. 50(1 -o- 3. to STH 
08114185 i!S EDDY 2 SUNNY -0- 4B.400 15.000 3. 10 STH 
081141B5 BIG EDDY ' SU~N' -(I- -o- + -0- -u-' 
08114185 DIOBSUO CR SUNNY 38.200 105. or1 -0- 3.70 STH 

• OVWB5 DIOBSuD CR SUNNY 50. 300 112.10 -o- ~ .• ~(l STH 
081141B5 DI085Uu CR SUN~Y 40. 400 102. 50 -0- 3.30 STH 
08/14/85 DIOBSUD CR I SUNNY -o- 42.300 103. 00 ~ .. 30 STH 
08/14185 DIOBSUD CR 1 SUNNY 38. 200 105. 00 -0- 3.50 STH 
08/ 14/B5 D IOBSUD CR 1 SUNNY -o- -o- -o- -o- STH 
08114/85 DIDBSUD CR I SUNNY 78.000 46.600 -o- -0- STH 

• OB/l41B5 DIDBSUD CR 1 SUNNY -o- 42.300 103.QD 3.20 STH 
08114/85 Dl08SUD CR I SUNNY -o- 42.300 103.00 3.0(1 STH 
08114/85 DID85UD CR SUNNY 40.400 102.50 -o- 4.00 STH 
08/14185 DID8SUD CR SUNNY -o- 42. 300 103.00 3.40 STH 
08/14/85 DICBSUD CR SUNNY 41. 500 105.30 -o- 3.30 STH 
08114185 DID8SUD CR SUNNY -o- -0- -o- -o- STH 
08114185 DlOBSUD CR SUNNI 40.400 102. so -v- 3.4(1 STH • 08114185 DIDBSUD CR SUNNY 4b.400 106. 4(1 -o- l.60 STH 
08114195 DID8SUD CR SUNNY 40.400 102.50 -o- 3.40 STH 
08114185 DIDBSUD CR SUNNY 40. 400 102.SO -o- 3.10 STH 
08114185 DIDBSUD CR SUNNY -o- 42.300 103.00 3.40 ST~ 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE 6RA\'EL !AR STATJON WEATHER FJSH FISH FISH FISH SPECIES 

OF LOCITJON NUllBER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRA~D N~"E REFERENCE REFERENCE REFERENCE IC"l 

• PO!NT 1 POINT 2 POINT 3 
!FT> IFTI (Fil 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OS/14185 DIOBSUD CR I SUN~I 4b.400 101>. 40 -0- 3. Bf• STH 
08114185 DIOBSUD CR I SUNNV 41>. 400 IOb,40 + 3.20 STH 
08114185 DIOBSUt CR 1 SUNNY 40.400 102.so -0- :l.20 5";'M 

• 08111/85 DIOBSUD CR I SUN~V 41>.40C lOb. lf1 -0- 3.00 STH 
08/14/85 D!OBSUD CR 1 SUNNV 40.IUO lo2.5n -0- 3.5~ STH 
OB/11/BS DIOBSUO CR 1 SUNNY 46.100 !Ob. Ii• -0- l.SO STH 
08111185 DIOBSUD CR 2 SUNNI 53.400 51.900 -o- 3.00 STH 
08/IH85 DID8SUD CR 2 SUNNY 90.500 24. 9011 -o- :l.00 STH 
08111185 O!DPSUD CR 2 SUNNY )q. 700 40.900 -0- 3.20 STH 
08/14/85 D1095LJ[. CR 2 SUNNY 41. 200 lOb.30 -o- 2.90 STH • 08114/85 DIOBSU[• CR 2 SUNNI 94. 4oO 21. BOO -u- 3.111 STH 
06/14185 DIOBSUO CR 2 SUNNY 39.600 so,:;oo -o- 2.qo STH 
081 ll/85 FACE BAR SUNNI -u- 56.000 54,0UO 4. Ol• STH 
08114185 FACE SAR SUNNY 85. 400 35.0vO -0- 3. 4t; STH 
08/11/85 FACE SAR SUNNI -(1- 5&.000 54.000 3.~.o STH 
oe 111105 FACE BA~ SUkNY -u- 59.300 49.500 3.20 STH 

• 08111185 FA[E BAR SUN~! 83.BUO :19.200 -o- ~.70 STH 
OS/14.'S5 FACE BAR SUNNY -0- 70.500 41.200 3.60 SIH 
os111m FA[[ BAR SUNNY -o- 56.00l• 54.000 ~.30 STH 
081141B5 FACE BAR SUNNY 91. 000 24.3011 -o- 3.20 STH 
oe1141e5 FACE BAR SUNNV -o- 59.300 49.500 3.20 STH 
08114185 FACE PAR SUN~i -0- 59. ,C1l 49.500 ~.40 STH 

• 06114185 FA[[ B~R SUN~! -u- s1.:;011 49. 5\10 ~. ~') STH 
08114185 F~CE BAR SUNNY -o- 56.0(•11 54.000 4.0(1 STH 
OB/14185 FACE BIR SUNNY -1)- 65.700 49.200 3.40 STH 
08114185 FACE BAR SUNNY -o- 15.0011 67' 000 3.20 STH 
08114185 FA[E BAR SUNNY 83.900 25.40\1 -o- 3.60 STH 
08/l4/B5 FACE BAR SUNNI -0- 97.90l' 28.000 3.Sl! STH 
06/11185 FA[E BAR SUkNI 95.300 29.300 -Q- 3.~11 STH • 08/ll/85 FACE BAR SUNNY 39. lU(• Bl.BOO -o- 3.30 STH 
08114185 FACE BAR SUNNY 39.200 81.000 -o- 3.Su STH 
08/14/85 FACE BAR SUNNY 79. bOO 31.IOU -o- 3.30 STH 
08114185 FACE iAF. SUNNY -o- 45.60'1 67.000 3. 3•) ST~ 

08114185 FACE BAR SUNNY 101. 70 2'.400 -0- 3.bu ST~ 

0811•185 FACE BA'. SUNNY -0- 50. V0(1 54.000 4.00 STH 

• 08114185 FACE BAR SUNNY -o- 56. OC•O 54.000 3.60 STH 
081 l4/B5 FAcE BAR SUNNI -o- Sb,000 54.000 3.70 STH 
OS/ l4i85 FACE BAR SUNNY -o- 56.000 54,000 3.10 STH 
08114185 FACE MA SUllNi lOo.80 22.400 -o- 3. '" 

STH 
08114185 FACE BAR SUNNY -0· 59.300 49.500 ~.so STH 
08114/B5 FACE BAR SUNNI -0- 101.0U 24.40v 3.b(I STH 

• OBl14185 FACE BAR SUNNY 102. BO 19.500 -o- -o- STH 
08111/85 FACE BAR SUNNY -u- S2. 300 35.200 3. )(I SIH 
OB/14185 FACE BAR l SUNNY -o- 56.000 54.000 3.30 STH 
OB/14185 FACE BAR 2 SUNNY -(I- -o- -o- -o- -0-
08114185 FACE BAR 3 SUNNi -0- -o- -o- -o- -o-
08114185 FORBIDDEN 1 SUNNI -o- -0- -0- -o- -o-

• 08111/e5 FORBIDDEN 2 SUNNY -o- -o- -o- -o- -0-
08114185 FORBIDDEN 3 SUNNY -o- -0- -o- -o- -o-
OB/14185 FUNSUS SAR 1 SUNNY 113. 70 63. 000 --0- 3.50 STH 
09114/85 FUNGUS BAR 1 SUNNY -0- 55.600 102.50 3.7u STH 

• NOTE: FOR EACH STRAN;ED FRY THERE JS ONE LINE OF DATA. 



• 
DATE &RAVEL BAR STATION NEATHER FISH FISH FIS~ FISH SPECIES 

OF LOCATION Mlll\BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 
STRAND MA~E REFERENCE REFERENCE REFERENCE !C~I • POINT I POINT 2 POINT 3 

(fTI !FTI ff! I 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/14185 FUN6US B~R SUNNY -o- 95.500 -0- -o- STH 
08/14185 FUNGUS BAR SUNNY -0- IOB.00 66.900 3. 6<• STH 
08/14/85 FUN8US BAR SUNNY 51. 900 49.800 -0- J.Ov STH 

• 09/14/BS FUNGUS BAR SUN~Y ll:l. 70 84.400 Bl. 300 l. l•! STH 
08114/85 FUNGUS BAR SUNNY 91.300 35. 60ll -u- 3.30 ETH 
08/14/BS FUNGUS BAR SUNNY 60. BOO 42.400 -0- 3.00 STH 
08114/85 FUNGUS BAR SUNNI -0- 108.00 66.900 3.60 STH 
08114/85 FUNGUS BAR SUNNY 55.300 46.800 -o- 3. 70 STH 
OB/ 14185 FUNEUS BAR SUNNI 5~.300 46.800 -0- ~ .. 40 WHO 

• oB/11/85 FUNGUS BAR SUNNY + -o- 70.SOO -o- ST~ 

Oeit4185 FUNEU5 BA' SUNNY BB.buO 11,)00 -o- 3. 5(• STH 
08/11/85 FU~GUS BAR SUNNV 91. ~.(l(l 35.600 -o- 3.10 STH 
00114185 FUNcuS BAR • SUNNY 77. loO 69.800 -0- 3. 2(1 STH • 
OB/141B5 FUNSUS BAR 2 SUNNY 110.90 45.901) -o- 4.10 STH 
OSI 14185 FUN6'!5 BAR ' SUNNI 108.00 46.5011 -u- 4.5(1 ST~ . 
OB/141£5 FUNG1JS BAR 2 S'JN~Y 75. 0\'0 5u.5oo -o- ~.8ll STH • 08114185 FUNEUS BAR 2 SUNNl -o- 57. 00(1 97.21•0 3. 2r,1 ST~ 

08/11185 FUNcUS B~R 1 SUNNY -0- B8.500 54.100 3.30 STH 
08114185 FUhEUS BAR 2 SUNNY 73. bOu 50.800 -o- 3.~o SIH 
08114165 FUNGUS BAR 1 SUNNY 86.300 34.000 -0- 3.60 STH 
Oe/14/85 FUNSUS BAR 1 SUNN1 75.0(10 S0.500 -o- ~ .• ~(I STH 
OB114/95 FUNGUS BA• " SUNNY -o- 57.000 97 .1no 3.20 STH • • OB/WBS FUNCIJS F.'\P " SUNNY -o- BB.200 37.300 3.~o STH ' 
08/ 14/B5 FUNGUS BAR 2 SUNtll 73. 60Q SO.BOO -o- 3.10 STH 
08/14/BS FUN6'JS BAR 2 SUNNV 73. IUO 50.20!.! -ti- 3.40 STH 
OB/14/85 FUNGUS BAR 2 SUNNi 70.100 53.JOO -o- 3.~o STH 
08114185 FUN&~S BAR 2 SUNNY -(1- SB. 30(1 94. BOO 3.20 STH 
OB/14/BS FUNGUS BAR 2 SUNNV -(I- 78.900 51. 600 3.3u STH 

• OB/14/85 FUN6US BAR 1 SU~NY -o- 76.00U bl .boo 3,10 STH 
08/l41B5 FUNoUS BAR • SUNNI -o- !Ul. 30 38. 300 3.10 STH • 
08/141B5 FUNGUS BAR • SUNNY 69. bOO 52.BOO -o- 3.1\1 STH • 
OB/11/85 FUNGUS !Af. 1 SUNNV 77. 300 101.Bo -o- -o- STH 
08/14185 FUNSUS BPR 2 SUNNY -o- 108. 3(1 3!. 800 ~.20 STH 
OB/14/B5 FUNGUS BAR • SUNNY 31.900 7S. 400 -o- 3.2li STH ' 

• 08/l41B5 FU~IUS BAR 3 SUNNV 57,qoo 63.200 -0- 3. :~~ S•H 
08/14/85 FUNGUS BAR 3 SUNNi -0- 40.80V B:. 100 3.21) STH 
OB/l 4 /85 FUNGUS BAf. 3 SUNNI 43.100 87.300 -o- 3.40 STH 
OB/14/BS FUNGUS BAA 3 SUNNY 90,000 34.BOO . -o- 3,40 STH 
OB/ll/B5 FUNGUS B~R 3 SUNNY -Ci- 47.900 78. 300 3.10 srn 
OS/141e5 FUNGUS BAq • SU~Ni 62.100 55.600 -0- ~. S~I SIH ' OB/141B5 FUN6US BAR 3 SUNNY 57 .Boo 56.600 -o- 3.!0 SIH • 08/141B5 FUNSUS BAA 3 SUNNI 3J.~OO 105. 40 -o- 4.0(< STH 
08114/85 FUNGUS BAR 3 SUNNV 84.400 22.300 -o- 2.70 STH 
08/14/85 FUNEUS BAR 3 SUNNY 104.90 34.600 -o- 3.10 STH 
08114/85 FUNGUS BAR 3 SUNNY -o- 34.BOti 91.400 3.70 STH 
OBI 14185 FUNGUS BAR 3 SUNNY 41.bOO 87. 300 -o- 3.10 STH 
08114185 FUNGUS BAR 3 SUNNY 41.bOO BJ .loo -0- 3.10 STH 

• 08114/BS INACCESSIB l SUNNY -o- 65.200 43. 300 3.30 STH 
08/14/85 INACCESSIB I SUNNV -o- 76.000 2B.800 4.20 STH 
08/14/B5 JNACCESSIB I SUNl!Y -o- 76.000 2B.BOO 3.70 STH 
0Bll4/B5 JNACCESSIB l SUNNY -0- 64. 8~'! 4B.OOO 3. )ll STH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE GRAVEL BAR STATION NEATKER FISH FISH FISH FISH SPECIES 

OF LOCATION NU"BER COORPINATE COORDINATE COORDINATE LEN6TH STRANDED 
STRAND NA"E REFERENCE REFERENCE REFERENCE cm 

• POINT I POINT 2 POINT 3 
(FTI IFTI (FTI 

-------- ---------------- -------- -------~----- ------------ -------------- -------------- ---------- ----------
08114185 IMACCESSIB 2 SUNNY 69.500 ll.500 -o- 3.Sl• STH 
08114/85 INACCESSIB ' SUNNY 50.000 59.500 -Q- l.311 STH ' 
08111185 INACCESSIB 3 SUNNY -o- 48. 900 69.200 1.00 STH 

• OBI I ties MRBLE NT I SUNNY -0- 87.030 55,0UO -0- STH 
- OBtlOIBS "ARBlE "T I SUNNY -o- 89.430 55.500 -o- 511< 

08114/85 "AR9LE NT SUNNY -o- 38. ooo 90.000 -o- STH 
08/11185 MRBLE NT SUNNY 100.00 34. 00(1 -o- -o- STH 
081111!5 "AF:BLE NT SUNNY 100.00 32.00o -o- -o- STH 
00/11185 MARBLE "T SUNNY -ll- 41.000 90. 0110 -0- STH 
oem1e5 "ARBLE "T S~N~Y 79. 000 62.DOll -o- -?- STt-: • OBI 11185 "APBLE NT SUNNY qs, (JllO 27. LIOIJ -o- -ii- STH 
08114185 MARBLE "T SUNNY 101. 30 20,uon -o- -o- STH 
OB/14/85 "ARBLE "T I SUNNY 106.00 28.000 -0- -0- STH 
OV141B5 "AF:BLE NT 2 SUNNY -o- 39 .oov 86. 0(10 -0- STH 
~E/!4185 ~ARBLE KT ' SUNNI -(I- 39.UOO 84.00o -o- STH • 
081141~5 MRBLE "T ' SUNNY -o- 3B.OO<i 85.0\10 -o- STH • • OB/14185 "AF:m NT 2 SUNNY -(I- ~9.0(lu 86.000 -o- STH 
08114185 MRBLE NT 2 SUNNY -\I- 50.000 76.000 -o- SiH 
OBrll/05 ~AF:1LE KT , SUNNY 7' 0000 96.00U -o- -o- STH • 
08/l Ai 85 MARBLE NT 2 SUNNY lb. 0110 oo.voo -o- -o- STH 
OB/IA/BS ~Af.BLE "T 2 SUNNY -o- 71.l•VO 64.0uo -0- STH 
08/14/85 "ARBLE "' 2 SUN~Y 90. ouo 50.00IJ -o- -0- STH 

• 08/IAIB5 NAR~~E Ml 2 SUNNY + c.9. non 86.uuo -o- ST~ 

0811A/85 NARELE "T 
, SUNNY -(1- 39 .000 86.000 -0- STH • 

08/11185 KARBLE NT 2 SUNNY -v- 39 .000 86.000 -o- STH 
08114/85 MARBLE "' 2 SUN~IY 37. 000 83.2011 -0- -o- STH 
OB/14185 fl~DSLE ~T ' SUNNY -o- 40.000 87. bl10 -0- 5TH ' 
08/14/85 KAREL[ ~1 2 SUNNY -o- 70,00\1 72.40;1 -~1- SiH 
08114185 MARBLE Ml " SUNNi b0.(1110 1vo.vn -o- -0- srn ' • 08114/85 MARBLE MT " SUNNY -1)- 94.300 40.300 -o- STH • 
08/14165 !APPLE MT ' SUNNY -Q- 95,0CO 26.700 -o- STH ' 08ilt/F5 "ARBLE MT 

, SUNNY -Q- 67 .00\1 52.200 -o- STH • 
OSfJA/95 !AF'SLE iT 2 SUNN1 -o- 60.000 72.~(J() -0- STH 
08114105 "ARBLE NT " SUN,lY -()- 39.(t(n) 86.000 + STH ' OeitA;B5 MGRELE "T ' SUNNi 90.000 50.000 -o- -o- ST~ • • 08/14tB5 NA~BLE NT 2 SUNNY 90.000 73.0Crn -o- -0- STH 
08114185 NARFLE ~! -. SUN~IY -o- 98.500 43. 400 -o- STH • 
00n11e5 "ARBLE KT 2 SUNNY 38.000 b5.000 -o- -o- STH 
08114185 ~A,ELE "T • SUNNI 63. 000 101.00 -o- -0- ST~ ' 
001141es KAF:8LE NT J SUNNY b2.VOO 98.00'l -(1- -0- ST~ 
08114195 ~ARFLE ~T 3 SUNNI 62.0(IO !B.000 -o- -o- STH 

• 08114/85 llARBLE ~T 3 SUNNY 62. 000 98.00U -0- -o- STH 
08114/85 "ARFLE ~T 3 SUNNi 39.000 80.000 -11- -o- STH 
08/14/85 llAR8LE "T 3 SUNNY 31.000 eo.0011 -o- -o- STH 
OB/ l 4185 ~ARBLE NT 3 SUN~Y 62. 000 98.001• -0- -o- ST• 
09/14/85 MRBLE NT • SU~NY -o- 101. 00 98.400 -o- ST~ ' 
08114185 ~ARBLE "T 3 SUNNY SI. ooo lUl.Ou -0- + ST~ 

• 08/11195 llARBLE KT 3 SUNNY 82. 000 50.500 -0- -o- STH 
08114185 KARBLE "T 3 SUNNY 28.'400 76.400 -o- -o- STH 
08/14185 MRBLE KT l SUNNY 3'.000 80.000 -o- -o- STH 
08114/85 MARBLE Ml 3 SUNNI 6!. 300 92.000 -o- + STH 

• NOTE: FO~ EACH STRANDED FRY THERE IS ONE LINE OF DAT~. 



• 
D~TE GRAVEL !AR STATION WEATHER FISH FISH FISH FISH SPELi ES 
OF LOCATION NU"8ER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

STRAND _NA~E REFERENCE REFERE~CE REFERENCE IC"' • POINT 1 POINT 2 POlNT ~ 

IFTI IFTI <FTI 
-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08114/85 "ARBLE ~T i SUNNY 62.000 94.000 -o- -o- STH 
08114/B5 "AR8LE "T 3 SUNllY 39.000 00.000 -o- -o- STH 
08114195 mEE ~T _, SUlllll 39, 0\lO eo.ocn -o- -o- STH 

• JlBI 14185 "~RBLE "T 3 SUNNY -o- 86.00V 38.000 -o- STH 
081WB5 "A~BcE "T : SUNNY -u- 65.000 44. 000 -o- STH 
08114/85 MRBLE "1 3 SUNNI 74.ono 11.vvo -o- -o- STH 
08114185 M~8LE "T 3 SUNNI 4i, 500 rn. 10 -o- -o- STH 
08114185 "AR8LE "T • SUNNY 62. Q(IQ 94.(100 -o- -o- STH J 

OBI 14185 "ARBLE "' 3 SUNNY 62.000 94. \100 -o- -o- STH 

• 081111<5 "ARBLE "T 3 SUNN¥ 62.000 94.000 -o- -o- m 
08/11105 Mf'BLE ~T 3 SUNNi 62. 0•10 94.0011 -o- -0- STH 
08/1118~ "ARBLE "T 3 SUNhY 39, OoO 80.000 -o- -o- STH 
08/14185 "ARBLE "T 3 SUNNI 42. 01!0 79. 0\)0 -o- -0- STH 
08114te5 MRSLE "T 3 SUNNY 62.01'0 94.000 -o- -o- STH 
oa: 1110~· Mf:!LE "T 3 SUNNY 70.00U 82.00o -o- -o- STH 
08/14 1BS MR0LE "1 3 SUNNY 45.000 111.3fl -o- -o- STH • Oe."14185 OlNr B"R 1 SUNNT -o- 38. 900 q5,2ll0 3.5n STH 
08114185 OINK BAR 2 SUN~Y -0- -o- -o- -0- -o-
OSI 14185 O!Nr B~R 3 SUNNI -0- -o- -o- -o- -0-
08114185 ROCKPORT 1 CLEA~ -0- -0- -o- -o- -0-
08/l•tSS ROCKPOf.T 2 CLEAR B}. •~rU 34. 50'1 -o- :.. OL1 STH 
08'14185 oOttf·ORT " CLEAR 88.200 34. 70fl -o- 3.5!.l STH ' • 081!4185 ROCtPCRT • CLEAR 12.300 51.Sou -o- 3.3U STH ' 
Q8114105 ROCKPORT 3 CLE~R 56.200 67 .200 -o- 2.~o STH 
08114/85 MAYNE Sil" 1 SUttNY -0- -o- -o- -0- -0-
OB/141E5 WAYNE Sil" 2 SUNNI -0- -fl- -o- -0- -0-
08115/85 BACO• Cf. SUNNI -o- -0- -0- -0- -0-
08/l~/85 ~ACON Cf' " cl •ar -(i- -o- -o- -0- -o-' • oe11~i"B5 BA[Gll CR , SUllNY -\1- -o- + -u- -o-
08115185 BAD SPOT SUNNY -o- -o- -o- -o- -0-
08115185 BAD SPOT " SUNNY -u- -o- -o- -o- -o-' 
08115185 BAD SFOl 3 SUNNY -0- -0- -o- -o- -0-
08/15!85 BA[• SPDT 4 SUN~IY -o- -0- -o- -o- -0-
08115185 816 £DDY 1 SUHNI -o- 93.800 28.400 :uo srn 
08115185 BI6 EDDY 2 SUN~I -o- -o- -o- -o- ·~I-• 08115/85 816 EDDY 3 SUNN¥ -0- -o- -o- -o- -o-
08115/85 Dl08SUD CR 1 SUNNI 36. 2\JO 92.301) -0- 2. 50 STH 
08115185 DIOBSUD CR 1 SUNNY 37,2110 93.BOIJ -o- 3.20 SlH 
OS/15185 DIGBSUD rn 1 SU~NY -o- q9,0011 25.41)0 ~ .• 51l STH 
08/15185 DlOBSLID CR 1 SUNMi -0- 95. ~Q~: :o. 9(10 ~. lU Sitt 
08115185 DlOBSUu CR 1 SUNNi -ti- 96.60'• 18.lllU 2. Su STH 

• 08115185 DIOBSUD CR 1 SUNN¥ -0- 78. 40\' 37. 200 3.20 STH 
08115/85 DIDBSUD CR 1 SUNNY -o- 84.100 27.SuO ~.~.(] STH 
08115/85 DIOBSUD LR SUNNY + BB. 700 23. 700 3.40 SlH 
08/l5185 DIOESUD CR SUNNi -o- 78.4011 37.200 3.vo STH 
08115185 DIOBSUD CR SUNNY 45,oOO 98,,011 -o- 3.3'1 STH 
08115185 DIUBSUD LR SUNtn 41.6ll0 99.40Q -o- 3.So STH 

• 08115185 DIOBSUD CR SUNNI -o- t2. ~0(1 20.800 3. 20 STH 
08115185 DIOBSUD CR SUNNl 37.400 95.300 -o- 3. 4(1 STH 
OB/!5185 omsuo tR SUNNY 54.800 61.300 -o- 3.SO STH 
08115/85 DIO!SUD CR SUHNY 69,oVO 46. 100 -o- 3.~!I STH 

• 
NOTE: FOR EALH STRANDED FRY THERE IS ONE LlNE OF DATA. 



• 
DATE 6RAm BAR STATION ~EATHER FISH FISH FISH FISH SPECIES 

OF LOCATION NU11BER COORDINATE COORDINATE COOP.DI NATE LENGTH STRANDED 
f!RAND -MA"E REFERENCE REFERENCE REFERENCE tC"I • POINT 1 POINT 2 POINT 3 

(fl} IFTI IFTl 
-------- ---------------- -------- -------------- ------------ -------------- -------------- -------~- ----------
08/15/85 DIOBSUD CR I SUNNY 35.2(10 94.900 -o- 2. 50 STK 
08115185 DIOBSUD CR l SUNNY 41.500 lOUO -o- 3.00 ST" 
08115185 DIOBSUD CR 1 SUNNY 38.bOO 9;,9ou -o- 3.80 :TH 

• 118/15185 DIOBSUD CR 1 SUM~Y -o- 88. 700 23.700 3.4\1 STH 
08115/85 DIOBSUD CR I SUNNi -o- 23.70U 102.30 3.30 STH 
08115185 DIOBSUD CR I SUNNY 33.3QO 91.500 -o- 3.40 STH 
08/ l5/B5 D!OoSUD CR 2 SUN~! 73.200 33. 80\l -0- 3.5(1 SlH 
08115185 DIOBSUD CR 2 SUNNY 9l. 000 2t800 -o- 3.20 STH 
08115/85 FACE iAR 1 SUNNI -fl- 35.1011 74.300 3,50 STH 

• 08/t5185 FACE BAR l SU~~¥ -o- 27.700 87 .ooo 3,bO STH 
Oe/15/85 FACE BAR I SUN~i + 33.400 77.400 3.bO STH 
osm1e5 FACE BAR l SUNNI 99.400 22.700 -0- 2.6(1 STH 
08115185 FACE B~R SUN~V ,7.bOO 37.500 -o- 2.9fl ST14 
OB/IS/BS F ArE BAR SUNK! 97.600 37 .soo -0- 2. ql, 5 TH 
oe11s1as FACE BAR SUNNI 94.300 23.200 -'1- 3.(11. STH 

• 08115195 FACE B4R SU~NI 90.0oO 32. 1JO!J -o- 3.00 STH 
0!115185 FACE PAR SUllNI -o- 42. evo b3.000 2. 9ll STH 
08/tS;BS FACE B~~ SUNNI -o- 68. 800 44.0\10 J.10 STH 
08/15/85 FACE P~R SUNNI -o- 103.00 19. 5('0 :.20 STH 
06115/85 FACE BAF SUNNI -o- 58. )00 47.000 2.bO ST~ 
OB'l~,,195 FA[E B~'. SU~NI -11- 67 .ooo 47.0UO ~. 4o STH 
OSll'SteS FACE B~R SU~NI -o- 14. 50'j 64.000 -o- STH • oe1151es FACE BAR SUllNI 87.MO 38. ;ou -O· ~.50 STH 
08115185 FACE BAR SUNNI -u- 24.000 89.000 3. 5(1 S1H 
l>e/l~IBS F4CE B~R SU~Ni -u- 25,~Q(I 99.400 3. !O STH 
oBmm FACE BAP SUNNI -0- 40.000 9b.400 3.10 ST~ 

OB/15/B~ rm B'" SUNNY -0- 57. lOo 47.7no 3.ZO STH 
09/!51E5 FACE BAR SUN KY -o- 25. 4V\1 87. 700 3.30 511-! 

• oe!l:.1e5 FACE BAR SUNNY -0- 3b.300 9 l. ooo l. '\I ST~ 

08/15185 FACE BAR SUNNY 34. Boo 77 .ooo -o- 3. 011 ST~ 

0!115185 FACE BAR SUNNI 38.000 7~.001) -o- 2.80 STH 
08/ 15195 FACE BAR SUNNY -o- 55.000 55.500 3.60 S'H 
08115185 FPCE BAR SUNNI -o- 55.0CO 55.SVO 3.60 s:~ 

08115185 F•~E BAR SUNNY 47. 000 SS. 0(1n -0- 3.20 STH 

• oer15rss FACE BAR SUNNY i~.300 85.00\I -u- 3.1\1 STH 
08/15165 FACE B~R SUNNI -o- 30. 0(10 98.000 3. 511 STH 
08/15/85 FACE BRR SUNNY 17.700 96.0011 -o- 3.20 STH 
oem1s5 FACE BAR SUNNY 32. 300 104.50 -o- 3.2(1 STH 
08115185 FACE BAR SUNNI -0- 61.000 47.600 3.00 STH 
08/15/SS FACE BAR SUNNY 27.000 BB.000 -n- 3. S<1 ST~ 

08115185 F•CE BAR SUN~I 2b.COO 8b. 50(' -o- 2.70 ST~ • 08115185 FACE 8AR SUNNI -o- 80.000 31.000 3.20 STH 
08115185 FACE BAR 1 SUNNY 7b.OOO 35.000 -o- -0- STH 
o8mm FACE BAR l SUNNI 49. 700 -o- -o- -0- STH 
08115185 FACE BAR l SUNNI 50.000 70.\100 -o- -o- STH 
OBI 15185 FACE BAR ! SUNNY 7b. (1\10 39.001.1 -0- -c- STH 
OMS/85 FA[E BAR l SUNNI 60.bOO Sl.0011 -0- 3.lO STH • 08115185 FACE BAR 1 SUNNI 62.000 ss.ooo -o- 3.10 STH 
OB/lS/B5 FACE BAR l SUNNI 64.000 58.000 -o- -o- STH 
08115185 FACE BAR l SUNNY 28. soc 82.700 -0- 3.10 STH 
08115185 FACE BAR 1 SUNNY 24.000 94.000 -0- 3.~o STH 

• 
NOTE: FOR EACH STRANDED FRY THERE JS ONE LIKE OF DATA. 



• 
DATE 6RAVEL BAR STATION NEATHEF F!SH FISH FIS~ FISH SPEclE5 

OF LOCATION NU"BER CDDRD!NATE COORDINATE COOROIMATE LENS TH STRANDED 

STRAND NA~E REFERENCE REFERENCE REFERENCE IC"I 

• POINT 1 POINT 2 POINT l 
(fTI (fTI (Fii 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08/15/85 FACE BAR 2 SUNNY 101.2u 35.600 -o- -o- STH 
OB/151B5 FACE BAR 2 SUNNI 102. 00 41. 0011 -0- -o- STH 
08/15185 FArE BAR , SUNk! 30. 000 IOI.OU -o- -o- ST~ • 

• 08115/85 FACE BAR 2 SUNNV 37.bOO 70.SOO -o- -0- SiH 
08115185 FACE BAR , SUNNV 35.SOO 76.000 -o- -o- STH • 
08/15185 FACE 8AF 2 SUNNY 33. 500 72.00U -o- -o- STH 
08115/85 FArE BAP 2 SUNNY 16.400 '4. 000 -o- -o- STH 
OBl15185 FACE BAR 2 SUNNY 30.000 H.000 -o- -o- STH 
08115185 FACE BAR 2 SUNNY 37. 600 70.500 -o- -o- SIH 
OB/ 15165 FACE BA> 3 SUNNY -0- -0- -o- -0- -o-• 06115/65 FORi!ODEN 1 SUNNI -(1- -0- -o- -o- -o-
OBI I S/B5 FORBIDDEk 2 SUNNY -o- -0- -o- -0- -o-
08/15185 F0~·81DDEN 3 SUNNY -o- 30. 700 81.~00 -0- SiH 
OB/15185 FUNEUS B~R I SUNNY 94. 000 bl.BOO -o- 3.30 STH 
08/15/B5 FUNGUS BAR I SUNNY 54.000 ~~.ooo -o- 3.30 STH 
08115/eS FUN6US BAR SUNNY 102.50 41.000 -o- 3.~o STH 

• OBI 15/B5 FUN5U5 BAR 2 SUNNY 70. BOO so.sou -o- 3. 3(1 ST~ 

08/l 5185 FUN6U5 BA~ ' SUH NY -o- 15.0011 07.600 -0- STH • 
OBl151B5 FUN6l'5 BPR 0 SUNN! J l. 000 53. 4011 -o- 3. )ti S TH • 
08115185 FUNSUS BAR 2 SUNNY B1.2oO 65.:ou -(I- 3. 2(1 SlH 
08115105 FUN5US B•.R 2 SUNNY 75. 5uo 53.i\l(i -o-

3. '" 
SlH 

08/15r85 FUN5US PA~ 2 SUNNY 30. 8110 41.30U -o- 3.00 STH 

• 0611!./85 FUN5US B~R 2 SUNNI 10\1,QQ ~!.BOO -(I- 3.SU Si~ 

08115185 FUNGUS 8~~ 2 SUNNY J !. 000 53.400 -o- 3.lu STli 
OBI 15185 FUNGUS BAR 2 SUNNV 2•.200 45.7UU -o- 3.~(I STH 
08115185 FUNGUS B~R 2 SUNNY 76. 300 51.BOIJ -0- 4.lQ STH 
oer ISIBS FUN6e5 BA~ ' SUNNY 67.000 11l.20 -0- -0- STH • 
OB115185 FUNEUS BAR 3 SUNNY 31.0UO 69.700 -o- 3.6!.J STH 
08115185 FUN6U5 BAR • SUNNY -u- e2.uo11 46.000 3.lu STH ' • OB/15185 FUN6CS BAR • SUN~ll -Q- 30.300 95.000 3.0u STH ' 
OBl151B5 FUN5US BA~ 3 SUNNI -o- 29.60\1 99.000 3.30 STH 
08/l~IBS FUNGUS BAR 3 SUNNY 40.000 74.500 -o- ~.60 STH 
OB/15185 JNACCESSl5 I SUNIH 40.IUO 95.5(1(1 -o- 3.1tl Slrl 
08115/S~ JNACCESS IS I SUNNY lb.500 9B.300 -o- 4,50 STH 
08115/95 JNACCESSIB 1 SUNN'i -0- 76,;0ll 28. Boo 3. 0\1 51H • OSl!~IBS INACCESSIB SUNNY -o- 76.300 lb.BOO 2.SO STH 
08115/85 INACCESSIB SUN~• 37. 4110 96.300 -o- 2.9lt STH 
OBI 15185 INACCESSJB 1 SUNNY 38.bOO 96. 60•J -o- 2.50 STH 
OB/15185 IN~CCESSlE 2 SUN~Y -v- 55.SOO 109.20 3. Ol1 STH 
OB!l5185 JNACCESSIB ' SUNNY -o- 71.400 75.000 3.30 STH • 
OB/15185 INACCEISIB ' SUNMY 69.400 4o. 20(• -o- :. 9(1 m. ' • 08115/B5 !NACCESS!B 

, 
SU~NV -o- -o- -o- -o- -o-' OBll5/B5 "ARBLE "T SUNNI -o- 39.900 Bb. lUO 3.20 STH 

OBl15/B5 "ARBLE "T SUNNV -0- 51.200 69.600 3.10 STH 
OBll5/B5 "A~BLE "T SUNNV -o- 83.20<) 37. 200 l.90 STH 
OBl15/B5 "ARBLE "T SUNNY -o- 95. 60\• 30.400 4.50 COHO 
OBI 15/BS "ARBLE "' SUNNY -0- 71.40ll 48.400 2.~o STH 

• OBll5/B5 "ARBLE "T SUNNY -0- 3U.60U 106,00 2.90 STH 
OB/15/B5 "ARBLE "T SUNNY 91. 400 30.700 -o- 3.00 STH 
oBmm MRBLE "T SUNNY 91. 300 26.600 -o- 3.lu STH 
08115185 "ARBLE "T SUNNV 76. 5uu 41.900 -o- 3.10 STH 

• NOTE: FOR EACH STRANDED FRY THERE JS ONE LINE OF DATA. 



• 
DATE SRAV[L BAR STA110N WE~THER FJSH FISH FISH F!EH SPECIES 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

STRAND N~"E REFERENCE REFERENtE REFERENCE (C"I • POINT I POINT 2 POIMT 3 
IFTI IFTI (fl) 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
00115/85 MRBLE "T SUNNI -0- so. 700 58.900 2.ro STH 

00115185 "ARBLE "' SUNN! 91.800 35.30•! -o- 2.70 STH 

08115/BS "AhBLE "T SUNtll 84.7UO 34.200 -o- 3.2u STH 

• 08115/ES "ARBLE "T • SUNNY lB.200 !UI. 20 -o- 3.20 STH ' 
08115185 "ARRE "T 

, SUNNY 57. IOU 93.000 -o- 3. 71• SlH .. 
08115185 "A~'BLE "T 3 SUNNY 57.400 93.000 -o- 3.20 STH 
08115/85 "ARBLE "T 3 SUNNY 52.000 11. 400 -o- 3.20 STH 
08115185 DIN> BAR 1 SUNNY -o- 53.400 69.400 1.50 STH 
08115185 O!Nr SAP. SUNNY -o- 53. 400 69.400 l. 70 STH 

• OB/t~.rB5 O!N~. B~R SUNNY ~3.9fl0 ~O.:l)u -0- 4. !O STH 
08115185 DIN¥ BAR SUNNY 32.bt10 72. 9uu -0- 3.0(< STH 
08115185 OIN'. BAR SUNNY 34. 900 72.000 -0- 2. 8(1 STH 
Ol!115/B5 OINt BAR SUNNi -0- f!.000 68.900 3.bO STH 
OB/15185 OIN~ MR SUNNY 34.900 12.000 -o- 3.10 S!H 
OBm/85 O!Nf' B1'R SUNNY 34. 911u 72.000 -0- 3. 4u STH 
OS/15185 OINr. BAR SU~NI 34.400 71. 700 -o- ~.20 ST ti • 08/15185 O!N• oAR SUNN! 34.~uo 72.000 -0- 3. 3ll STH 
08/ 1 ~. •'S5 OINr BAF SUNNI 45.0(10 b5.50t1 -0- 3.00 STH 
08115185 OIN~ SAR SUNNY 4~. zoo bS.IOu -u- 3.3 .. STH 
OBll5/~5 OINK BAR SUNNY 90.500 "· 300 -o- 3.20 STH 
OE/15165 U!Nt SAP SUNNY i4.9uO 72.00\1 -0- 3.0u Sir. 
&8/!5/85 OINr 8~R 3 SUNNY -0- -0- -0- -o- -!.•-

• OE/15185 ROCYPOfT SUNNY -u- Io5. )•) 12.40U 3. ~.l_I STH 
08/15/~5 ROCtf'OFT SUNNI 19.:oo 10:. Jn -o- 4, Oo ST" 
08115185 ROmORT SUllN< 49. }110 J02.7n -o- 3.30 ST~ 

oem10s ROCf.POF:T 1 SUNNI -0- 28,90U 79.BOO 3.ZO 'T~ 
09115/85 ROCrfDRT 2 SUNNI -ti· 23.7•0 ~8.200 2. 9v ST~ 

08115185 FOCKPORT ' SUNNI 46.100 I02.4u -o- 2.50 STH • 
Obll5185 RDmORT • SUNNY -u- -u- -o- -0- -o-• ' 
0811~165 ROCrPOFT 3 SUNNI -o- 69.9411 63.740 3.50 STH 
08115185 POtr.'aF.T -· SUNNI 49 .B•iO 95.700 -u- 3.ou ST~ 

08115185 ROC~.f'DRl ' SUNNY -o- 108.20 49.310 l.00 STH 
001151!0 RDn f·OF:T 3 SUNNI -o- 4b.!4U I 09. IC• ~ .• 2U ST~ 

08115/85 IA!NE Sil! I SUNNY -0- -0- -(•- -o- -o-
00115185 IAYNE ~·NI~ ' SUNNY -u- -0- -o- -0- -o-• • OB/lo/85 BACON CR 1 SUNNY -0- -o- -o- -0- -o-
08110/85 BACON [R 2 SUNNY -0- -o- -o- -o- -o-
OBlltilB5 B~CO~ " 3 SUNNY -o- -0- -o- -o- -0-
OS/!b/95 B4D SPOT I SUNNY -0- -0- -0- -o- -o-
OB/lb!85 B~D SPOT 2 SUNNY -0- -o- -o- -0- -o-
08116185 F4[• SFOT 3 SUN~Y -0- -o- -o- -o- -(>-

• OB/lb/85 BAD SPOT 4 SUNNY -0- -o- -0- -o- -o-
001 I b/85 PI& EDDY l SUNNY -0- -o- -o- -o- -o-
08116/BS BIS EDDY 2 SUNNY -o- -o- -0- -o- -o-
08116185 FIS EDDY 

, 
SUNNY -o- -0- -o- -o- -~l-, 

OBl!b/£5 D!OBSUD CR SUNNI -o- 17. 30•! 90. 700 3.50 STr-. 
OBI lb/BS DIOBSUD CR SUNNY -o- 25.100 83.5UO 3.00 STH 

• 08116185 DIOSSUD CA SUNNY -o- 10.500 ,5,900 3.30 Sitt 
08/l6/e5 D!DBSuD CR SUllHY -0- 28.600 BO. 000 3.2(1 S!H 
001we5 DI08SUD CR SUNNY -0- 24.40U Bl.400 3.50 STH 
OB/1!185 DlOBSUD CR SUNNY -o- IO. bO\I 96. Buo 3' !(t :rr: 

• 
NOTE: FOP. EACH STRAN,ED FRY THERE IS ONE LINE OF DATA. 



• 
DATE &RAVEL BAR STATION ~EATHER FISH FISH FISH FISH SPECl:S 

OF LOCATION NUMBER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

STRAND NAHE REFERENCE REFERENCE REFERENCE (CHI 

• POINT I POINT 2 POINT 3 
(fTI tFTI <Fl I 

-------- ---------------- -------- ----------~--- ------------ -------------- -------------- ---------- ----------
OBllblB5 D!OBSUD CR SUNNY -o- 25.900 82.700 2.BO STH 
OB/16/B5 D!O!SUD CR SU~NY -0- 23.100 BS. 200 3.30 STH 

08/!bl85 DIOB:UD CR SUNNY -o- 34.60v 7b.200 3.40 ST~ 

• OB/16105 DIOBS~D CR SUNNY 51.200 64. 200 -(1- 3.00 5TH 
08/lb/BS DIOPSU1 CR SUNNI Bo. oOO 14.:ov -o- 3.2'.I STH 
08/16/B5 D!O!SUD CR SUNNI -0- B.1200 97.bOO 3.20 ST~ 

08/lb/85 D!OBSUP CR SUNNI -II- B. 72VO 97.300 2.BO STH 
08/WBS DIDBSUD CR SUNNY -0- B9.70o 34.0vO 3.50 STH 
08116185 D!OBSU~ CR SUNNI -v- 22.100 B4.700 ~.4n 51~ 

08/16/BS DIOBSUD C~ I SUNNY -0- 20.900 BB.lvO 3.70 ST~ • OB/WB5 DI015UD CR I SUNN( -o- 19.8011 BB. 100 2.BO STH 
OB/lb/BS DIDBSUD CR 2 SUNNY -0- 33.100 75. bOO 3.80 STH 
oe110/BS FA(E BAR I SUNNi SB.JOO 78.200 -o- :.60 ST~ 

OBI lb/65 FACE BAR 1 SUNNY 30. 000 84.0[.0 -lt- 2.50 STH 
08116185 FAC' BAR I SUNNY 40. 0('0 68.5~0 -\·- 2. b'.~ STH 
OBl!bl85 FACE BAR I SUNNY 63.0110 43,5c,.-1 -0- 2.10 STH 

• 08/16185 FHLE BPfi I SU~NY 70.000 45.00U -0- 2.b(} SlH 
OB/Io/BS FACE BAR SUNNV -o- b3.f100 43.000 2.70 SlH 
08/16185 FACE BAR SUNNI 9UOO 20.00(1 -o- 2, b\I 51H 
OBI 16185 FACE B~R SU~~! -o- SI.UM 57.000 2.60 SlH 
~8ilbl85 FPCE EPP SUNNY -0- 54. •)Qll SJ .000 2. 7<1 =~lo( 

OB.'lb1BS FACE !AP SUN~I -o- 91.000 14.0IJO 2. 70 STH 
1•e 1111e5 FACE b~z:;, " SUNN< 7. 50\'0 97. uO(I -(1- -0- ST~ • • 
OB/lbl95 FACE 8AR 2 SUNNi 62, 000 53.000 -o- 2.!0 51H 
08/16/B5 FACE B~• 3 SIJllNJ -u- -0- -0- + -o-
OSI lb/BS FORBID PEN I SUNNI -(1- -0- -o- -o- -v-
08116185 FOF'&JDDE~ 2 SUN~< -v- -0- -0- -0- + 
OBI lb/85 FOReJDDE~ ' SLlNNl -o- -o- -o- -o- -0-' 
0811bl85 FUNGUS BAR I SUNN'i oO. O•;O 63.000 -o- 4.10 ST' • 08/li/85 FUN6US BAR 2 SUNNY -0- 37.200 09.200 3. J(l STH 
0Bllb/B5 FUN6US BAF: 3 SUNNI -0- 33.00U 80.4% 3. 0\1 STH 
0911 b/85 INACCESSIB I SUNNY -0- -o- -o- -o- -0-
08116185 IN.CCESSIB -. SU~NI -o- -o- -o- -o- + ' 
OBi ! 6/E: INACfESSIB 3 SUNNY -o- -o- -o- -o- -o-
06/lb/85 MPELE "T I SUNN! -o- -o- -o- -(I- -(•-

• OBI lb/BS "ARBLE "T 2 SUNNY -0- -0- -0- -o- -o-
OBI lb/BS HAPBLE "T 3 SUNNI -o- -0- -o- -o- -o-
081 lb/BS OINK BAR I SUNNY "· 600 64 .800 -0- 3.5u STH 
oe1we5 OINK !AF. I SUNN1 + 52.200 71.100 2.9u S'H 
oe11.,ss DINI BAh I SUNNI -11- 53.500 69.0uO 2.90 STH 
OBl!b/85 OIN' BAF: SUNNI -o- -o- -o- 3.0\1 SlH 

• 0Bllbi85 OINK BAR I SUNNY -o- 55.00(1 77. 200 3.00 STH 
08/lb/85 DIN~ B~R I SUNNI -o- ~:.100 87. 800 2. 9ll STH 
08116/85 OINK B~R 2 SUNNY -o- -o- -o- -o- -o-
OB/16m DIN~ BAR 3 SUNNI 39. 2~10 84. 200 -o- 3.0u SlH 
OB/lble5 O!Nr B~R 3 SUNNY 33. oOO B7.500 -o- 3.0v STH 
08/lb/85 MAINE SM!" I SUNNY -u- -o- -o- -o- -o-

• 08/lb/B5 MAYNE SMIH 2 SUNN! -0- -o- -o- -o- -0-
08117 /85 BACON CR I SUNNY -u- -0- -o- -o- -0-
OB/17185 BACON CR 2 SUNNV -(1- -o- -o- -0- -o-
08/17/85 BACON LR 3 SUNNY -o- -o- -o- -o- -o-

• NOTE: FOR EAcH STRANDED FRY THERE IS ONE LIME OF DATA. 



• 
DATE 6RAiEL BAR STATION NEAT HER FISH FISH FISH FISH mcJES 
Of LOCATION NU"BER COORDINATE COORDINATE COORDIN~!E LENSTH STFANDED 

STRANO NA"E REFERENCE REFERENCE REFERENCE (["} 

• POINT 1 POINT 2 POINT 3 
IFT1 (fl} ff\} 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
0Bll1/B5 BAD SPOT l SUH~Y -0- -0- ·ti- -o- + 
oe1111B5 BAD SPDT 2 SUNNi -u- -(•- -0- -0- -o-
08117165 BAO 5'uT 3 SUNhY -o- -o- -o- + -o-

• _08117165 BAD SPOT I SUN~i -0- -o- -o- -Ci- -(·-

08/17185 BI6 EDDY l SUN~l -v- -0- -o- -o- -(1-

08117/85 BIG EDDt 2 SUNNY -u- -0- -o- -0- -o-
OBl17m 618 EDDY 3 SUN~Y -0- -0- -0- -o- -o-
OB/17165 DlOBS,D LR 1 SUN~Y -0- 36.:lVO 78.000 3.50 SlH 
08/l71!5 tl06SUD CR SUN.~l 6C.!OO 48. I Ou -0- 3,21l STH 
OS!l71B5 DIO!&UD CE SUNNY -o- 31. 7()!,i H·3. 7C ~.70 ST" • 08117185 DIOB5Ut LR SUN~Y 7:.ooo 45.BCU -u- J.J~ ST~ 

06117/65 DIDBSUD CF. SUN~Y -o- 3~.bO!i 9UOO 2.70 S1~ 

08117185 DIO!SUD CR SUNNI -o- 31. 700 103.20 :.. ~.1J ST~ 

06/i7/B5 DIOB5Uo CP. SUNNY 65, 200 41.1r,o -o- : .. 20 STH 
oe1111s5 DlOBSUli CR SU~NY -~- 40.400 Bb.200 3. l•O STH 
~B/17185 DIOBSUD CR SUNNI 61. 9:io 49 .10<1 -(I- ~. (1(1 STH 

• oe, 11195 D!DESUD LR SUNN! 58. ~l_I() 55.0oO -o- 3.10 STH 
OS117165 DIOBSU~ LR SUN~Y -o- 34.200 BB.0\10 2. Bo STH 
0Ell7i85 DIOBSUD LR SU~NY 26. 200 91. Juu -o- ~ •. ~(I STH 
06;[ 7 IB5 DJOBSUD CR SUNN¥ -o- 30.8(1(1 lOJ.70 3,4(1 STH 
08/17105 DIO!SUD tR su1;N1 bt., I nO 48.11°'1 -o- ? • 411 SiH 
08117/BS DIOSSUD [~; SUNNY 26. ~oo 95.200 -o- 3.10 STt-1 

• oe111res DIC!SUD CR SUNNI -0- 29.300 BB.MO 3. 10 STH 
08117185 DlOBSU1 CR SUkNY -o- 42.200 79.200 3. 20 STH 
oe1111Bs DJOBSUD CR SUN~l -0- Z9.900 86. 400 3. 1(1 sir 
OSI I JIES DlOSSUD LR SU~N! 32.BOO 63.000 -o- 3.20 Slrl 
(19117185 DIOBsut' CR SUNNY -(r- 2<1,900 86.400 3. 2fJ STH 
OB;l71F5 D!DBSUD CR l SUNNY 67.buO si.:ov -o- ~.so S1H 

• OE!171B5 OJDESUD CR 2 SUNN! -o- -o- -o- -0- -o-
08117 /85 FACE BAR SUNNY 14. 700 90.bOO -o- 2.4u STH 
08/11185 FACE BAP SUNNl -o- b4.00\I lb.ODO 3.70 S1H 
OBl17/85 FACE BAR SUNNY S4.000 56. 000 -o- 2. Bl' SiH 
08117185 FACE BAR SUNNI -o- 40.000 60.500 2.50 STH 
OBlll/85 FACE BAR SUNNY -o- 41.500 5;,ouo 3.vo STH 
08117 /85 Fm eAF. 1 SUNNY !!, 000 59.60v -o- 2.SO STH • OBI 17185 FACE B~R 1 SUNNY -o- 12.ooc bB.5uO 3. lv STH 
0Bll7/B5 FACE BAR l SUNNI -0- 26.000 7B.400 2.BO STH 
08117/85 FACE BAR l SUNNY -o- 39.000 62.000 J.oo STH 
OB/17 IB5 FACE BAR 1 SUNNY 44. uuo 59.60\1 -o- 3. Ou 51" 
OBI 17185 FACE BAR l SUNNY 12. 100 88, OOtl -o- 2,9(1 S1H 
06117 /85 FACE BAR 1 SUNNY -o- 2b.OUO 7B. lt10 3.00 STH 

• 08117/85 FACE BAR 2 SUNNY -o- 32.UOU bB. 5(!0 3.10 STH 
08/171B5 FACE BAR 3 SU~INY -0- -o- -o- -0- -0-
OBI 17185 FORBIDDEN 1 SUNNY -o- + -o- -o- -0-
OBll 7 /B5 FORBIDDEN " SUNNY -0- -o- -o- -u- -o-' OBl17165 FORBmEH 3 SUNNY -v- -o- -o- -o- -0-
08/17/B5 FUNoUS BAR 1 SUNNI 75.~oO 27. 200 -o- l.3lt S!tl 

• OBl17185 FUN6US BAR 2 SUNNY -o- 39.400 76.200 3.50 STH 
08117185 FUNGUS BAR 2 SUNNY BJ. BOO lb.BOO -o- 3.511 STH 
OBl17/B5 FUNGUS BAR 2 SUNNY 27. 900 73.000 -o- 3. 4\1 STH 
08117185 FUNGUS BAR 3 SUNNY 21.700 BB. 300 -o- 3.~u S1H 

• NOTE: FOR EACH STRANDED fRY THERE IS ONE LINE OF DATA. 



• 
DATE &RAVEL BAR STATION NEAl~ER FIS~ FISH FISH FISH SPECIES 
or LOCATION NU"BER COORIHNATE COORDINATE COORDINATE LEN6TH STRANDED 

• STRANO "~"' REFERENCE REFEnENCE REFERENCE IC"I 
POINT 1 POINT 2 POINT 3 

(fl) IF 11 (FT! 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OB/1 l /85 mccESSIB sum -0- -0- -0- -0- -o-
08/17/BS INACCESSIB " SUNNY -ll- -o- -0- -0- -o-' 08/17/BS IN•C[ESSIB 3 SUNNY -0- -0- -o- -o- -0-• O!ll l 1/BS "ARBLE "T l SUNNY -0- -o- -o- -o- -0-
OB/ l 7 /8S "AF:BLE "T 2 SUNNY -o- -o- -~1- -0- -G-
OB/17/BS "ARBLE "T 3 SUNNY -o- -o- -0- -0- -o-
08/ll /BS OINK BAR I SUNNI -o- -0- -0- -o- -0-
08117/BS DIM~ BAR 2 SUNNY -o- -o- -o- -0- -0-
0811718S OINt fAR ' SUNNi -0- -o- -o- -~- -(1-

• 08/1)/85 RQnpoq I SUNNY -0- -o- -o- -o- -0-
08/17/BS Romon 2 SUNNY -0- -o- -o- -o- -0-
08/lllBS ROCKFORI • SUNNY -l'- -o- -o- -o- -0-' oe117185 WAYNE SN!" I SUN~Y -o- -o- -o- -0- -u-
OB/17/85 NAYNE SMI" 2 SUNNY -o- -o- -o- + -0-
oemm BACD~ CR 1 SUNNY -o- -o- + + -0-

• oem1s5 BACO!i C~ 2 SUNNY 54.~00 68.100 -o- 2.BO ST", 
08/18/85 BA[QN CR l SUNNI -o- -o- -o- -0- -0-
08/18185 BAD SPOT I SUNNY 19.000 10: .. 00 + 4.50 STH 
oem105 BAD Sf'OT 2 SUNNY -o- -o- -o- -0- -(1-
08/18185 BAD SPOT 3 SUNNY -(!- -o- -o- -0- -o-
08/IB/85 F•D SPOT SUNNY -(•- -0- -o- -0- -Q-
08/18185 816 EDDV SUNNI -0- -0- -0- -0- -o-• os:10m 816 EDDI ' SUNNY -0- -0- -o- -0- -0-• 
08/IB/85 BIS EDDY • SUNNY -o- -o- -o- -o- -o-' 
08/18185 D!OBSUD CR SUflNi 78.5QO 2u.100 -o- 3.40 COHO 
08/18185 DlOBSUD CR SUN~Y 71. )(•O 26. 700 -o- J, 2\1 STH 
08/ lB/B5 D!O!SLID CR 1 SUNNI 67.700 JO. 900 -o- 3. 1(• 51H 
08.'18185 DlOBSUD CR 1 SUNNI 67.800 3'.1.BO<i -o- 2.90 ST\.l 

• 08118/85 DlO!SU) CR I SUNNY 10.100 :a. 3011 -o- 3.21.1 Sili 
08118/85 DlOBSUD CR 2 SUNNY 20. 2UO 82.bOU -o- 2.90 STH 
08116/85 FACE BAP 1 SUNNY 90.luO 19.700 -o- 3.Su liH 
08/IBl&S FACE BA• SUNNY -0- )Q,1011 21. luv J,10 ST~ 

~UIB/85 FACE B~R SU~NY -0- 65. 8·Ju ~5. 6110 3. 3\J ST~ 

OB/18185 FACE BAF: SUNNY -u- 65. BOU 35. BuO ~.10 STH 

• 00/18185 FACE BAR SUNNY IUUO 81. SU•.' -0- 2.tlJ STK 
OB/ ISIB5 FACE BAR SUNN\ -(1- 65. 800 3S.8(10 3.50 SlH 
0811B/B5 FACE BAR SUNNI ~:. 8110 b0.20U -o- 3.00 STH 
08/18185 FACE BAR SUNNY ~2. 8110 bn.200 -o- J, :.o STH 
0Brl81€5 FACE BAR SUNNi -l~- 65.800 35.800 ~.40 STK 
OB/18/85 FACE BAR SUNNY 6S. o~o 36.8% -ll- 3.111 STH 
OB/IS/BS FACE BAR SUNNY 87 .500 29.bOO -o- + SW • 08/ I BIBS FACE BAR SUNNY 97, IUO 7.8000 -o- 3. so STH 
08/18/85 FACE BAR SUNNY -o- 72.900 29.BUO 3.10 STH 
08118/BS F~CE B~R SUNNY 9B.IOO 19.700 -o- J.10 STH 
OB/1B/B5 FACE BAR SUNNY + 29.600 77.100 l.1(1 srn 
OB/18/85 FACE BAR I SUNNY -o- 32.~00 86. 9UO 3.40 STH 
Ol' / 18/BS FACE BAR 1 SU~NV 6S.OOO 36. BOO -o- 3.60 STH • OB/IB/85 FACE BAR 1 SUNNY -0- 3J.JOO bl.BOO 3. 70 SlH 
08/18/!5 FACE BAR I SUNNY -o- bJ.200 86.900 3.10 SlH 
08118/85 FACE llAR I SUNNY -o- ll. 300 30.500 J.10 SIH 
OBl1B/B5 FACE BAR 1 SUNNY -0- 29.8011 B2.300 3. )(! STH 

• 
NOlE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 
DATE SRAYEL SAR STATION MEATHER FISH FISH FISH FISH 9~EC!E5 

OF LOCATION NU"BER COORDINATE COORDINATE COORDINATE LENGTH STRANDED 

STR~ND NAME RHERENCE REFERENCE REFERENCE IC"I • POINT 1 POINT l POINT 3 
IFTI IFTI lFll 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
OB/18185 FA([ BAR SUNN! -0- 76. 900 27 .100 3.10 STH 
06118/85 FACE BAA SUNN! -o- 80.400 24.oOO 3.80 STH 

OB/18185 FACE BAR SUNN! 28. 200 73.90ll -0- !.1(1 STH 

• 081\Bl85 FACE BAR ' SUNNY -o- -o- -o- -o- -0-L 

08118185 "CE B'R 3 SUNN! -0- -o- -v- -o- -0-
08118185 FORBIDDE~ I SUNNI -0- -0- -0- -0- -0-

08118185 fORBIDDEH 2 SU~NY -0- -o- -o- -0- -o-
08118/85 FORS I DOE~ ' SUN~Y -o- -o- -o- -0- -o-v 

OB/18185 fUNEUS SAP SUN~I 
_,,_ 

82.SB'l 67.600 3.50 S'H 
08118185 FUNGUS SAP, SUNNY -n- 105. Bv 15.700 3.oO STH • 08118185 FUNEUS BAR SUNNY -u- 38. 200 82. 7(10 3. 5t~ 51~ 

08116185 FUNGUS B~R SUNN! -o- 53. 401) bl. 7nO 3.5ll STH 
08/lB/85 fUNiiUS B~R SUNNI -o- 92.20V 32.oOO 3.00 STH 
OB/IB/85 FUNGUS BA• SUNNY -u- 52.500 85.700 3.30 SIH 
OSllB/BS fUN61JS BAR I SUNNY -o- 53.100 85. o(IO 3. 811 STH 
08/18185 FUNGUS BAR 2 SUNNI 107.20 34. 701J + 3.20 STH • Oe/18/85 FUNGUS BAR 2 SUNNY -0- 31.ano 83.600 :I.Ou STH 
08/ 18185 fUN6US BA~ 2 SUNN• -o- 29.200 76. 700 3. 40 SIH 
08/1Bl85 FUN6US SAR ' SUNNY 70, IQ(' 52.100 -0- 3.~o STH • 
OB/18/85 FUNGUS BAR 2 SUNNI -0- IOb.60 39.000 3.70 STH 
OB/18/85 FUNOLIS BAP 2 SUNN! -u- 69. eoo 75.B(I') 3.50 51H 
08118185 FUN6US e~~: ' SUNNY 79. 000 29.000 -Q- ~.30 STH L 

• OB/ IB/85 FUN61JS BAR l SUNNY o9.3uo S3.00o -o- 3.20 S!H 
OB/ I BIBS FUNEUS BAR 2 SUNNY b9 I !,(l(J 53.000 -o- 1.20 CO~D 

oe 11010s FUNGUS BA~ 2 SUNN\ 86.700 38.500 -o- 3. lCI STH 
OBllBIBS FUNGUS BAR 3 SUNNI -ii- 91.000 17 .100 3.40 STH 
08/ISIBS fllNSUS BAR 3 SUNNY es. ~00 25.<lOO -o- 3.30 SlH 
(,8118165 fUNsu; BAR 3 SUNNY 80. IM 31.100 -o- 2.90 STH 

• OB/lBIB5 FUN61J5 !AR 3 SUN~V 35.700 7b.7011 -u- 2. 70 STH 
OB/IB/85 INACCESSIB I SUNNY -0- 58.000 60.0vo 3.20 STH 
OB/IBIB5 INAC[ESSIB I SUNNI • t. Sl10 95. 700 -o- 3. 7(1 ST 1 
08/lB/eS INACCESSJB 2 SUN~Y -0- :19.900 q8.700 3.60 STH 
08/15185 INICCESSI B 3 SUMNI 5~.CrOo 104. 5'i -o- J. 70 STH 
08118185 "'FBLE "1 I SUllNY -u- -o- -0- -Q- -o-
OBI I 8185 ftARBLE "! 2 SUNNY •ll• 17.bOO 75.500 :l.:lu Si• • 08/16/85 ftARBLE "T 2 SUNNY -0- 81.000 7b.9UO 3. 5(1 SIH 
08118185 "Af:BLE "T 2 SUNNY 39.200 106.50 -o- 3.50 STH 
08;18/85 "ARBLE "T 2 SUNNY -0- 50.80<1 83. 5110 !.•o ST~ 

08/18/85 MPBLE "1 2 SUNNY -11- 49.700 8:1.2ll0 3.50 5TK 
08/18185 "ARBLE "T 2 SUNNY 83.ooo 67 I ~(llJ -o- 3.00 STH 
Of/18185 "ARBLE "1 3 SU~NI 34.JbO 99.100 -o- 4.00 ST~ 

• OB/I BIBS "ARBLE "T 3 SUNNI -Q- 57. 500 12.200 3. ~I) STH 
OBI IB/85 ftARBLE "T • SUNNY -o- 99.oOO 3b.900 3.10 SiH ; 

08118/85 MRBLE "T 3 SUNNY 34.760 99.400 -o- 3.4(1 STH 
08/18/B5 "ARBLE "1 J SUN~Y -o- 18.8011 SI.BOO J.bO 5'" 
08118/BS "AFBLE !I 3 SUNNY 54.000 BS.600 -o- 3.6v STH 
08/18/85 "AF.BLE "T • SUNNY 87 .ooo 75.(100 -u- :tso SiH ; 

• 08118/BS "AR8LE "T 3 SUNNY Sl.900 49. 90ll -o- 3.10 SIH 
08/18/85 MRBLE "T 3 SUNNY 49.oOO 94. IOll -o- 3.50 STH 
08/lBIBS MRBLE !T :I SUNNY 112. oO •1.000 -o- 1.00 STH 
08/IB/85 "AP!LE "T 3 SUNNI -o- 35.oOO 64.4(10 3. 2ll 51~ 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE Of DATA. 



• 
DATE 6RAYEL BAR STAT JON HEATHER FISH FISH FISH FJSH SPECIEE 

OF LOCATJON NU"BER COORDINATE COORDINATE COORDIN~TE LENGTH STRANDED 
STRAND _NA"E REFERENCE REFERENCE REFERENCE <C"I • POINT I POINT 2 POJNT 3 

IFTI IFTI (fTI 

-------- ---------------- -------- -------------- ------~---- -------------- -------------- ---------- ----------
OS/18185 MRBLE "' 

T SUNNY -0- 42.500 58.000 3.40 STH , 
OBllB/85 MRBLE "' 3 SUNNY -0- 44.100 57 .000 3.50 STH 
08118185 M~BLE "T 3 SU~NY -o- 35.000 64.400 3. b(l STH 
pt!/ IB/BS MR8~E !T T SUNNY 90.91J0 12.400 -o- 3. ~ii STH • ' 0811! 185 ornr BAR SUNNY -0- -o- -o- -o- -0-
08118185 OINr BAP " SUNNY 40.500 -o- -o- 4.00 STH , 
OS/18/85 OlNr 8~R 3 SUNNI -o- -o- -o- -o- -0-
OB/18185 Romon l SUNNY 64. 700 44.700 -0- 3.10 STH 
OB/18185 ROO.PORT I SUNNY 92.500 12.400 -o- 3. 2~1 STH 
OBI 18185 ROClPDRT " SUNNY -o- -o- -(I- -o- -o-L • 08/18185 ROCl.PuRT 3 SUNNY -!I- 27. 90<) 91.50U 3.20 STH 
OB/1618~ MAYNE SMI! I SUNNY -0- -o- -o- -o- -o-
08118/85 IAYNE Sil! 2 SUNNY -(}- -o- -o- -o- + 
OBI 19185 BACON CR 1 CLOUD\ -o- -0- -o- -o- -0-

08119/85 SACO~ CR 2 CLOUOY -u- -o- -0- -o- -o-
08119185 BACON CR 3 CLOUDY -o- -o- -o- -o- -0-

• 0811918~ SAV SPOT I CLVUDY -u- + -0- -o- -1.•-
08/19185 BAD SPOT 2 CLOUOY -0- -o- -o- -o- -o-
08119/85 BAD SPOT 0 CLOUDY -0- -0- -(<- -o- -o-
08119185 BAD SPGT 4 CLOUDY -n- + -0- -Q- -o-
00mm 816 EWI I CLDUDt -(I- -0- -u- -o- -o-
08/11180 BIE EDDY 1 CLOUDY -u- -ll- -u- -o- -~-

• OBll'/85 Blf EDDY 3 CLOUDY -o- -0- -o- -o- -o-
OB/19185 DIOBSuD CR 1 cl .. r 48. !VO 91.500 -o- -o- -0-
08119185 OIOFSUD CR 1 SUNNY -o- -o- -o- -o- -0-
09119185 FACE 8~R CLOUDY 98. lOO 29.900 -o- -o- STH 
08119/85 Fm B~R CLOUDY -0- 43.30tl 05.900 -o- STH 
OB!1~/B5 FAlE B~P CLOUDl 94. l\,Q 23. ](1(1 -o- -o- STH 

• 08/19185 FACE 8~R CLOUDY lb.M 97.500 -o- -0- s;~ 

OB/19185 FACE BAR CLOuDY -o- 18.BOIJ 76.500 -o- STH 
08119/85 FACE B•R CLOUDY -o- 73.400 57.300 -o- STH 
08/19185 FACE !AR CLOUDY -o- 72.300 37. BOO -o- STH 
08119185 FACE B~R CLOUDY '4.100 23.700 -o- -o- STH 
08/19185 FACE BAF: CLOUDY bB. /UO 45.200 -o- -o- STH 
08/19/8~ FACE !AR CLOUDY -o- 24.100 Bb.9UO -o- S~H • 08119/85 FACE BAR 1 CLOUDY -o- 40.100 87 .BOO -o- SlH 
08119185 FACE BAR 1 CLOUD I -1)- 50.~(IQ 51.0'!0 + STH 
08119185 FACE BAR 2 CLOUDY 12.lOO 101.40 -o- -o- S1H 
vB/l 9185 F4CE B~R 2 CLOUDY 59 .1110 bb.301J -o- -0- srH 
OB/19185 FACE BAR 2 CLOUDY 76.100 5J.30o -o- -o- STH 
08119185 FACE Bl.R ' CLOUDY lb.700 96. 70ll -o- -o- SW L 

• 08119185 FACE BAR 3 CLOUDY -(•- -o- -o- -o- -o-
08119/B5 FO~BIDDEN CLOUL•Y 40.!.00 BO. 300 -o- -o- -o-
08119185 FORBIDDEN CLOUDY 40.300 8(1, 300 -o- -o- -0-
oemres FORBmEN CLOUDY 43.100 107.70 -o- -o- -o-
08119/8:. FORBIDDEN ' CLOUD\ -1)- -o- -o- -o- -tJ-• 
08119/85 FORBIDDEN J CLOUDY -0- -o- -o- -o- -o-

• 08119185 FUN6US BAR l CLOUDY -0- 74.100 81.300 3.60 STH 
08119/85 FUNGUS BAR 2 CLOUDY 41.400 ,7.000 -o- 3.20 STH 
08119185 FUN6US BAR 2 CLOUDY 67.000 37.BOO -o- 3.20 STH 
08119185 FUNBUS BAR 2 CLOUDY ~2.300 96.900 -o- 4. Jo STH 

• NOTE: FOR EACH STRANDED FRI THERE IS ONE LINE OF DATA. 



• 
DATE &RA~EL BAR STATION MEATHER FISH FISH FISH FISH SPECIES 

OF LOCATION Nlll1BER COORDINATE COORDINATE COORDINATE LEN6TH STRANDED 

• STRAND IA"E REFERENCE REFERENCE REFERENCE CC"I 
POINT 1 POINT 2 POINT 3 

(fll (fll CFTI 

-------- ---------------- -------- -------------- ------------ -------------- -------------- ---------- ----------
08119/85 FUN6US BAR 3 CLOUDY -o- -o- -o- -0- -o-
Oll/19/85 INACCESSIB l SUNNY -o- 77. bOO 25.300 3.40 STH 
OB/19/BS INACCESSIB 1 SUNNY -o- 76,30U 28. 600 3.10 STl1 • OB/f91B5 INACCESSIB 1 SUNNY -o- Bl.600 21. 300 3.50 STH 
Oli/19/85 INACCESSrn l SUNNY -0- Bl.500 21.4UO 3. 4ll STH 
08/19185 INACCESSIB 2 SUNNY -o- -o- -o- -o- -o-
08119185 INACCESSIB 3 SUNNY -o- -o- -o- -o- -o-
OB/19185 NARBLE "T I SUNNYY -o- -o- -o- -o- -o-
08119/85 M~9LE "T 2 cl•u 12.000 90.000 -o- 3.20 STH 

• 08/19/85 MRBLE "T 2 rloar lB.500 Bl. 700 -0- 3.10 STH 
08119185 "AF£LE ~T 2 rlur -0- 31.800 91.300 3.10 STH 
08119/85 "AF8LE "T 2 rl•u -0- 31.BOO 91. 300 3.2u STH 
OB/19185 MRBLE NT 2 clur -0- 14.BOO 91. 000 3. tu STH 
OB/19/BS NARBLo NT 2 cl•u -o- 95.200 29.100 4.10 STH 
OBl19/BS ~AQ~LE NT 2 cleu -o- 95.6M 3'..900 4. 0(1 SiH 
08119185 ltA~BLE "T " clur 20.000 99. 5r.u 40.200 4. 211 STH • • 
08119/85 "ARBLE NT 2 cl ear -u- 86.911' 32.000 3.60 STl.i 
081111es MRBLE NT 2 cl eir -o- 31.6011 %. 900 3.1(1 STH 
08119/85 MARBLE ~T 3 CLOUDY 105.30 53.400 -o- 3.00 ST; 
OB/19/85 NARBLE NT 3 CLOUDY 55. 7VO 89.500 -o- 3.4(! STH 
06119/85 ~ARBLE ~T • CLOUDY 5b. 51.10 91.SU\I -o- 3.5(1 STH ' 
08:19185 MRBLE !T 3 CLOUDY 75. 500 7:i.200 -o- 3.50 STH • o8m/BS NAf'PLE NT ~ CLOUDY 64. )110 110.40 -o- 2. 91.I STH 
08119/BS NARBLE "T • CLOUDY 51.000 9B.OOO -o- 3.SO S1H ,, 
OB/ 19 /85 MRBLE "T 3 CL OU Di 11(1,00 63.000 -o- 3.50 STH 
OBI 1 q/85 !ARBLE NT 3 CLOUDY 4~ I 700 112.00 -o- 3. llJ STH 
08119/BS ~ARBLE !T 3 CLOUOY llj.90 60.00U -o- 3.50 STH 
OB/19185 "AR8LE !T ; CLOUD! 79.100 67 .ooo -(1- 3.611 ST~ 

• OBI 19/BS NAPBLE "T • CLOUD! 63.~00 99.50U -o- 3.50 STH ,, 
OB/19/B5 MARBLE NT 3 CLOUDY 13.100 97.500 -o- 4.20 COHO 
OB/19/85 "ARBLE NT 3 CLOUDY 105.60 53. 200 -o- 3.20 STH 
08/19/B5 NARBLE "T 3 CLOUDY 58.0\10 90.30U -o- t. 5v STH 
08119/85 !Af'BLE "T • CLOUD! 55.0HO 85.60~ -o- ~.Bo COHO ,, 
OB/19/85 NARBLE "T 3 CLOUDY 113.00 04.100 -o- 3.30 STH 

• OB/19185 !ARBLE ~T 3 CLOUD! s1. 0 1.~o 90.40V -o- 3.911 coho 
OB/19/BS "ARBLE "T 3 CLOUDY b0.100 97.100 -o- 2.90 STH 
08/19/85 !ARBLE ~T • CLOUD! "· 300 77. 700 -o- 3.bO SHI ' 
08/19/85 MRBLE ~1 3 CLOUDY 104.90 53.000 -o- 3.60 STH 
OB/19185 !APoLE HT CLOUD! 57.700 97.50\1 -o- ;.so STH 
OB/!9/B5 !Af'BLE "T 1 CLOUDY 57,lUO 9B. ;ou -(1- 3.~o STH 
OB/19185 ~ARBLE HT • LLOUDY 55,;oo 97. 40\1 -o- 3.5t1 STl'l • ' 09119/85 MRBLE "T • CLOUDY 51. 900 9\1, I QIJ -o- 3.20 STH ,, 
OB/19185 NAR8LE NT 3 CLOUDY 60.000 9B.OOO -o- 3.20 STH 
OB/19/B5 OINK BAR CLOUD! -o- SI. 700 70.500 3.S(l STH 
OB/19185 O!Nf. BAR ' cl•u -o- -o- -o- -o- -o-• 
OB/!91B5 OINt. BA~ 3 CLOUD! -o- -o- -o- -o- + 
08119185 ROLtPORT 1 CLOUDY -1\- 70.30u 14.300 3.2(1 STH • OB/19/85 ROCY.PORT I CLOUDY -o- 21.BOO -e- 3.20 STH 
OB/l9m ROLY.PO!! 1 CLOUDY 58. 300 oo.4oo -o- 2.90 ST~ 
OB/19/85 ROCKPORT 1 CLOUDY -o- 76.800 45.500 Z. 'lO STH 
OB/19/85 ROC,,PORT CLOUDY -o- 79.000 45.000 :..20 STH 

• 
NOTE: FOR EACH STRANDED FRY THERE IS ONE LINE OF DATA. 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

~TE ~AVEL IAR 
Of LDC~TION 

STRAND MA~E 

STATION 
~BH 

•EATHER FISH 
CDOl!DINATE 
KE FERENCE 
POUT I 

ffTI 

FISH 
CO!IRDINATE 
REFERE~CE 

POINT 2 
tFTI 

FISH FISH l'ECIES 
COORDINATE LEllSTH STPANDED 
REFE~ENCE lC~I 

POINT 3 
lFTI 

~------ ---------------- --~---- -------------- --~-------- -----------~- --~---------- -------~- ~--------
Oll/19/!5 ROCIPORl 
Oll/19/85 ROC~PORT 

08119185 RCcrooPT 
0811'/65 ROC~PORT 

oemm Ron·•o•1 
08119/BS ROCKPOR: 
Oll/19185 ROCKPORT 
08/l9185 RCC~PORT 
oenq1ss mNc £~:~ 
OB.'1~t85 .iA1'tE S•!I'; 
(l!l'2~1B5 !~[0~ CR 
OlllZOl85 BACON CR 
Oll/20/85 8Al0N CP. 
08110/SS BACON CF. 
6Ell2~'85 BACON Ctl. 
OBiLO/!S EACON CR 
0111l•'IBS !~& SPCT 
08/20185 B~D SPOT 
081:•18~ BA~ srn: 
oe1i~JJB'5 B~D SP·'.lT 
08'2018~ Bit Et:f 
OB/iO;S5 El& EDi)r 
&e1)·1195 ~16 E[~1 

0812(.!65 ~IQBSUt• CR 
081l0/BS F~CE e~o 

081201!5 ~ACE PAq 
0812~/B~ FACE iAF 
oa.·~(·IB5 F~CE g~c: 

oe1~0re~ FAC£ B!:~ 

08/lOIES FACE B~F. 

08120185 FACE Bl' 
OB/tOIBS FAtE B~'· 
O~ '2f1/B: FACE ~~r;; 

OB120lB5 ~O~~!O~E1t 

06t~vlB~ FORB!NtN 
OB/20le5 FOPBIDDc~ 

O!llW8~ FU~su: BAR 
0812018~ FU~6US B~' 

081,(·IB~ FUE'E B~F· 

08/~0JE~ I~~:CE5SIB 

08/2(1185 mcCESSIB 
08120185 IMACCESSIB 
oet20/8S "ARBLE "T 
Oll/20/85 llARBLE "1 
Oll/20185 "ARBLE ~1 
Oll/20/BS "ARBlE "1 
(lll/2Q/85 O!Nt BA' 
081<0165 OllW !A' 
08120/l!S OINI P~R 

08120185 ROCKPOfl 
oe11~195 ROUPOfT 

I 
l 
2 
2 
2 
3 
3 
3 
I 

l 
1 
l 
2 
3 
I 
2 
3 
I 
I 
2 
3 

' • 

2 
3 
I 
2 
J 
I 
2 
3 
I 
I 
" ' • • 

" ' 3 
l 
2 

CLl!'JOY 
CLOUD\ 
CLOUDV 
CLOOD'I 
CLOUDY 
CLO\JDY 
CLOUDY 
CLOUDY 
CLOUoY 
CLOIJDY 
CLOUDY 
CLOUDY 
CLOUDY 
CLOUDY 
CLOUDl 
CLOIJD I 
CLOW'' 
CLOUD' 
CLOUD' 
CLDuD1 
CLOUlT 
CLO~DI 

CLOU~'r 
CLOUDY 
CLOUDY 
CLD'JDY 
CLDu;Y 
CLGDrl 
CLOUDY 
CLOUDY 
CLOUDY 
Ci..OUDY 
CLDUDi 
CLDUDi 
CLOUc< 
CLOUD< 
CLOUtY 
LLli'JDf 
CLOCDY 
CLO~~y 

CLOUDY 
CLOUDY 
CLOUDY 
CLOUDY 
CLOUDY 
CLOUDl 
CLOUDY 
CLOUDY 
CLOUD! 
CLOUD1 
CLCL1~V 

-o-
57 .200 
87.900 

-0-
-o-
-0-
-Q-
-(1-

-Q-
-o-
-o-
-0-
30.bvO 

-o-
-Q-

-r.-
-ll-

-0-
q. 3(!l1(J 

22.000 

-0-
-o-
21 .en~, 
11. :too 

-0-
-o -
-(1-

-u-
-<;-
-0-
-(t-

-C·-
-0-
-o-
-Q-
71. 100 

-o-
-0-
•.sooo 

-o-
-11-

-o-
--0-

NO!E: FD~ EAC• SlR~~DED FR\ T~ERE IS ONE LINE Q~ DATA. 

78.000 
57. IOO 
3\,20'.I 
105.00 
38.70(1 
ll.SOo 
31.BOO 
31.BOll 

--0-
-0-
?S.0~1 C• 

27.000 
42.000 
11:.so-0 

-c-
-o-
-o-
-o-

lOO.lO 
-o-
-0-
-(1-

-o-
83.700 
91. 80u 
B2. 5{tn 
Bl .60•,I 
61. I 0•1 
32. 701.i 

J2,1Qu 

87.30\1 
-o-
-(1-

-0-
-(1-

-o-
-o-
-o-

95. 70ll 
+ 
-o-
-o-
2•.BOt: 
JS. 9°'· 

-o
ts.occ, 
71. I 0•.1 

-o-
-0-
-o-
31.'0o 

42. l!JO 
-Q-

-o-
39.00e 
103.:o 
87.700 
87.700 
87.700 

-0-
-o-
48.000 
88.100 
84.oov 

-o-
-o-
-o-
-0-
-0-
42, Boo 

-fl-

-0-
-o-
-o-
2). luO 

-0-
-o-
-0-

C.8<10 
bl.JOO 

--0-
-o-
-0-
-(1-

-u-
-o-
-0-
-o-
-o-
23.000 

-0-
-o-
-o-
-0-
70.5"0 

-0-
-(1-

-II-

-0-

-o-
-0-

100. 30 

3.00 Sl~ 

3.10 SlH 
3. H• SlH 
3. 20 £1H 
3,40 STH 
l. 10 ST~ 

~ .• 1(1 5TH 
l.10 STrl 

-()- -t•-
-()- -0-
-~- _,,_ 
-o- -0-
-D- -{·-
-O- -0-
-0- -~1-

-o- + 
-0- -0-
-o- -0-
3. 2(1 STrl 

-o- -•)-
-()- + 
-o- -"-
-0- -0-
3. V" 5TH 
3. 1(1 =~ l'4 

!. 40 5Tri. 
3,~•Li 5T:, 
3. 2U ST" 
3.~I) sr~ 

3.4(• STH 
3.2ll S1H 

-{l- -o-
-(1- -0-
-fj- -u-
-0- -lj-

-o- -(•-
-o- -0-
-o- -0-
3.~t.t S1~ 

-o- -0-
-o- -u-
-~- -o-
3.4•) Sir>! 
3.iO ST~ 

-()- -0-
3.10 Sl'l 
3,511 ~T" 

-()- + 
-o- -1)-

-0- -o-
~. 1 (1 €T~ 



• 
DUE &RAVEL BAR STATION llEATHER FISH FISH FISH FISH mms 

OF LDCrnON N~B!:~ CO!JID I NA TE COORDINATE COORDINATE LENS TH STRANDEI 

• STRAND NA~E REfERENCE REFERENCE REFERENCE CC"I 
P0!~1 1 POINT 2 POINT 3 

en: (F~ I CFTI 
~------ -~~----------- --~---- -----~------- ------------ -------~~--- -------------- ---~----- ----------
OCl/20/85 ~Oct,f'O~T 2 CL['llDI -o- l2. 2(1\> 103. 50 -0- SW 
08120/BS RQCl.POR1 , CLOUDY o.nuoo -0- -()- -r-- + ' os12om -~.IN[ SW!! I CLO\J!Y + 85.201 38. :oo 1. :o c- ' • ··" 
(181:w85 llAtNE Sim 2 CL~101 =~· 31"10 9!.600 -(1- 4.Sri CD~G 

lllJTE: F:i' [A[H S'P.AN!EC FRI THEP.E IS ONE Ll~E OF m~ . • 

• 

• 

• 

• 

• 

• 

• 



__.._,_........__~ ____ _... __ --------~-~--------
• 

• 
• 

• lmllll I 

Lii TUllSFDllO CELL IOI IATA Fa TIE 1'116 lltEUEM Mii Clllll AY llA't'El. 
IAl ITMl• ITmY 

• 

• 

• 

• 

• 

• 

• 

• 



• ~72~~G(; 
l's, lfins ind slindird d!v1il1Dns bised on dependent v1r11ble: LD!iNU~ ~Jdh. #.v<.\ 

I Ind1Cil!s slit1st1cs 1rr ccllip;ed over this fictor {_~1vJ..()( = I) 

• F1ctors: I R S 6 W N "'in S.D. 
t J I I I 297 0.991 1.182 
1 I I I I 147 1.401 1.277 
l t I I I 150 0.590 0.921 
11 I I I 99 1.059 l. 2b(: 
I Z I I I 97 C.816 l. 078 

• IS"lll 101 l. 091 1.190 
t t 1 I I m 1.5ov l.2M 
I I 2 I I 173 O.b2b 0.909 
II I 1 I 13; l.0~7 1. ~21 
I I I :i I 15E 0.'61 1.235 
I I I I I 9i 1.1 :: l. 246 

• I I I I 2 99 l. o:• 1. 229 
I I I I : 91 0.7cE 1.037 
1 l I II S(l I. 47:. l. 310 
1 : I II 47 : . 24: 1.257 
1 3 I I I SC. I. 478 1.27' 
i l I I I 41 0.6:7 1. Oc4 

• ; i I II 5l• 0.421 O.bBO 
l : I I I 5; c. 7: ~ 0.97: 
1 I 1 I I bl ,:,((': 1. 17 l 
l I ; I I 86 o. ~:~ 1.:j~ 

~ • ! ' • 63 0.14& 1.10; 
2 • 2 l l E- t.:?: c. b~9 • 1 II ; I 61 1. 4q, 1.114 
1 l • : l 7E l. 31L i. 3•7 
~ l I l I i'., o. ~'~: ll, sc:: 
: I I ;I &l , .. :: 1.Clt 
1 I II 1 Su 1. Sul 1. 256 
1 I I I : 4E 1. c:: 1. 351 • 1 I I I 3 49 1. Obi 1. !b5 
2 I I I 1 41 o. 753 1. 124 
2 II I 2 51 0.549 0.804 
2 I I I : 50 0.473 0.80! 
I l 1 I I 42 l .b63 1.303 
I 1 2 I I 57 O.bOv 1. 015 • I 2 1 II 41 1.157 1. 271 
1 i ~ I I Sb o. 570 0.840 
I : l I I 41 1.656 1.175 
I 3 2 I I bO o. 705 1.044 
I l I l I 4b o. 992 1.202 
I 1 I 2 I 53 l. 117 1. 317 • I l I 1 I 45 0.881 0.915 
I Z I 2 I 52 o. 764 1.208 
J-1 I 1 I 48 1.1•9 1. 217 
Ii I 2 I 53 1.021 1.172 
t'1 l I 1 32 1.255 1. 336 
I 1 I I 2 34 1. 015 t.2•4 • I I I I 3 33 0.915 1.1•0 
I 2 II l 33 0.806 1.140 
I 2 I I 2 31 1.034 1.18• 
I 2 I I 3 33 0.628 0.886 
I 3 I I 1 34 1.333 1.230 
I 3 I I 2 34 1. 1•0 1.232 • I 3 I I 3 ll 0.762 1.058 
I I 1 1 I 36 1.471 1.037 
I I 1 2 I BB 1. 512 1.352 
. . ~ . . "ru;::; •. '1 I 



mt• '" "•"ff v • .JD.J 

I I 1 I 1 41 l.'89 1.353 
I I 1 I 2 42 I. 710 1.290 • I I 1 I 3 41 1.097 1.075 
I I 2 I 1 SB o. 738 1.002 
I I 2 I 2 57 o.~ 0.957 
I I 2 I 3 58 0.53b 0.952 
I I I I I 47 1.217 1.090 
I I t J 2 4b 1.043 1.198 • I I I l 3 4b 0.786 J.053 
I I I 2 1 52 1.055 1. 379 
I I I 2 2 53 1.100 1.26b 
I .a I 2 3 53 o. 75:, 1. o:: 
I I I I I 21 2.2lB 1. 018 
I ~ 2 I I 29 0.933 1.242 • t 2 1 I I 20 1. 85(' l. 395 
I 2 2 t I 27 o. 790 0.9:1b 
1 3 1 I I 20 2.136 1.102 
1 3 2 I I 30 J.040 1.204 
2 1 1 I I 21 1.147 1. 357 
l 1 l I I 28 0.255 0.542 • 2 2 I I I 21 0.4% 0.666 
2 2 2 II 29 0.306 0.69b 
2 J : I l 21 1.199 1.077 
2 : 2 I I 30 0.3b9 0.732 
1 I I 1 I 23 1. 531 1. 325 
1 1 I 2 I 27 1. 423 1.320 • I 2 I I I 2: i. 201 0.917 
1 2 I 2 I 25 1. 271 !. 513 
1 3 I I I 24 1.1:: !.277 
1 3 I 2 I lo 1. 241 1.241 
l 1 I 1 I 1: c.~53 C. 77W 
l l I l I lo (I, 80( LZe! • l 2 I ; I 2: c. Sel o.B.t 
2 2 : I 2-:- Q '"tjC" ·' . O.Sc: .. 
' - i I ,. 0.00: Cl. 8'.: 
2 3 2 I o-·' (). 8(1~ l. 074 
1 1 Ii 1. :~ ~ 1.257 
1 1 2 17 l.bl5 !.463 • 1 1 3 16 1. 451 i. 2o3 
I 2 lb 1. :m 1. 317 
1 2 2 II 1.696 l.30C 
1 2 3 17 o. 775 1.058 
I 3 1 17 !. 814 1.11; 
1 3 l 17 !. 592 1. 381 • l 3 3 16 1. oo: 1.131 
2 1 15 !. 147 1. 45b 
2 1 ' 17 0.415 o. JI: 
2 1 3 17 0. 411 O.B.'O 
2 2 I 1 17 o. 305 O.b52 
2 4 I 2 17 0.48& 0.751 

• 2 2 • 3 16 0.473 O.b57 '.l I I 17 0.852 1.070 
ll I 2 17 o. 745 0.917 
!"S I 3 17 0.537 0.955 
1 I I I 11 1.•5• 1.05b 
I I 1 2 I 43 2.IU 1.225 • I I 2 I I SI I. 337 1.108 
I I 2 2 I l5 0.325 0 •• 58 
2 t I I I 18 0.987 o. 774 
2 t I 2 I 45 0.933 1.216 
2 I 2 l I 52 0.388 0.7b3 
2 I 2 2 I 35 0.247 0,460 • 1 I 1 I I 20 2.124 J .186 
1 I 1 I 2 21 2.452 1. 205 
1 1 ! • ? io Le'"' :.or.~ 



--------- -

I I 2 I I 3(1 l.O'll 1.146 
1 I 2 I 2 '11 0.992 l.12C 

• 1 I 2 I 3 29 0.'92 1.13() 
2 I 11 I 21 1.275 1.399 
2 I 1 I 2 21 0.9t.B 0.8116 
2 I 1 I 3 21 0.001 o.~ 

2 I 2 I I 28 0.360 0.652 
2 I 2 I 2 3(1 0.256 0.617 

• 2 I 2 I 3 29 0.381 0.720 
I I I I I 24 L 702 1.057 
I I I 1 2 22 I. 705 J.240 
1 I I I 3 23 I.OBS J.229 
1 I I 2 1 26 J. 321 1. 415 
l I I 2 2 2b 1.567 J.474 

• It I 2 3 2b J.052 1.131 
2 I I I 1 2:1 0. 711 0.889 
2 I I I 2 24 0.43b o. 775 
2 I I I 3 23 0.483 0.752 
2 II 2 I 20 o. 789 1.314 
2 I I 2 2 2i O.b5C 0.829 

• 2 I I 2 3 27 o.4a5 0.855 
I 1 1 I I 12 1.537 L 114 
I 1 I 2 I 30 I. 741 !.384 
I : ; I I 34 o.eoo I. !BB 
I I : 2 I 23 0.304 0.594 
I 2 : : I 1: I. 084 0. Bl~ 

• ' ~ ! 2 • 29 I. !BB 1.4:10 
I : ~ : I 3: o. 801 o. 9!1 
I 2 : 2 I 2: 0.230 0.495 
IJ I I I 12 l. 79: L 112 
I : I 2 I 29 J. 600 1. 21 ~ 
• 3 : 1 1 3! 0.951 1.1 q: 

• I 3 2 2 I 24 o.~~= O.blb 
I ! 1 I 1 14 l. 94; :.31S 
I : I I 1 1• 1.eoo !. 29,. 

' 1 1 • 3 14 1.2~7 1.172 
I 2 I I IE o. 720 1.035 
I 2 I : 20 0. 39; O.B% 

• I 2 I 3 19 o. 70(, 1.134 
; I I I 13 ! .03B 1.4!i 
; I I 2 14 !. oC5 1. 371 
2 I I : 14 o. BlC 0.946 
2 2 I I 20 O.o56 0.934 
2 2 I 2 Ii 0.563 0. 7oB 

• 2 2 I 3 19 0.487 0.835 
3 I I I 14 2.041 1.101 
3 I I 2 IC I.alb J.251 
3 I I 3 13 !. 275 !. 11 i 
3 2 I I 20 0.837 I.OH 

3 l I 2 20 0.848 1.141 

• I l 2 I 3 20 0.428 0.194 
I J I 1 15 L lo4 1.162 
f-l 1 2 ,. 0.833 J.270 
I j I l 15 0.991 1.227 
I '1 2 I 17 1.335 1.504 
I I 2 2 18 1.177 1.330 • I I 2 3 18 0.852 1.134 
I 2 ! 1 1• . 1.042 0.973 
I 2 1 2 14 1.0•1 0.186 
I l 1 3 15 0.541 0.840 
I 2 2 I 17 0.585 1.2.a 
I 2 l l 17 I. 01 ! 1.414 • I 2 l 3 18 0.701 0.941 
I 3 1 I 1• 1.443 1.160 
I 3 1 2 a 1.237 1.388 

' . IL n D"'"! 1. Olo 



I 3 I 2 1 IB 1.235 1.315 
l 3 I 2 2 18 1.107 1.112 

• I 3 I 2 3 17 0.704 1.071 
I I 1 1 1 12 1.510 0.9SS 
I I I 1 2 12 I. 747 1.220 
I I 1 I 3 12 1.067 0.873 
I I 1 2 1 29 1. 735 1.500 

I I 1 2 2 30 1.6'5 1.323 

• I I 1 2 3 2'l 1.101 1.162 
I I 2 1 1 JS 1.093 1.11! 
I I 2 I 2 34 o. 7'4 1.104 
l I 2 I 3 34 0.679 1.101 

' • 2 2 1 23 0.198 o. 408 
• ·, 2 2 2 23 0.324 0.607 

• I I 2 2 3 24 0.334 0.659 
I I I I I t 2.04~ 1. 095 
I I 1 2 I 15 2.288 1.017 
1 I 2 1 I 17 1.3SC 1. 380 
I 1 2 2 I 12 o. :m o. 713 
I 2 I II 6 1.254 0.862 

• 1 2 I 2 I 14 2.106 1.525 
1 2 2 1 I lb 1.189 0.963 
I 2 2 2 I 11 0.209 0.509 
I 3 ; 1 I 6 2.Sol 0.89' 
1 3 1 2 I 14 1. 950 1.159 
1 3 2 1 I 18 1.•5~ 1. 20: 

• 1 : : 2 t 12 0.414 0.75o 
: : . ~ . • 1. 021 0.9~5 

2 l 1 : I " 1. ! 95 l. 515 '" 
~ 1 2 1 • 17 o. 25~1 o.6c; 
2 1 2 2 t 11 0.2b3 0.46: 
: : 1 : • 6 c , .. c. 00: 

• 2 2 l 2 I 15 o. 3:.1 o,54q 
~ : ~ j • 17 0.44' C.B!O 
2 L : 2 S 1, 0.25(• o.so~ 

~ 3 1 j l ; 1. Ol i 0.6% 
2 3 1 2 I 15 1.272 1. 211 
2 3 2 1 I 18 0.462 0.872 

• 2 3 2 2 I 12 0.231 0.451 
I l 1 I I 7 1.8~5 1.304 
1 1 1 I 2 7 2. 947 0.368 
1 I 1 I 3 7 1.903 0.827 
1 1 2 I l 10 I. 032 1.185 
1 1 2 I 2 1' 0.683 1.170 

• 1 1 2 I 3 , 1. 099 1. 470 
1 2 1 I i • l. 98: 1. 534 
1 2 1 I 2 7 2.402 1.372 
1 2 I I ; 7 1.157 1.198 
I 2 2 I l 10 0.95~ 1.070 
1 2 2 I 2 7 o. 990 o. 766 

• I l 2 I 3 10 0.487 0.899 
I J I I I 7 2.560 0.651 
J 1 1 I 2 7 2.007 I. SI 7 
1 i I I 3 6 1. 785 0.956 
J 1 2 I I 10 1.288 1.210 
I 3 2 1 2 10 1.302 1.276 

• 1 3 2 I 3 10 0.530 1.000 
2 1 I II 7 . 2.080 1.572 
2 I I I 2 7 o.a5o 0.952 
2 l ! I 3 7 0.512 1.0110 
2 1 2 II i 0.330 0.697 
2 I 2 I 2 10 0.110 0.347 

• 2 1 2 I 3 10 0.340 0.589 
2 2 I I 1 7 0.230 0.608 
2 2 I I 2 7 0.809 0.841 
2 2 1 I ; 7 (l, •5• o.ue 



2 2 2 I I JO 0.358 0.707 
2 2 2 I 2 10 0.264 0.'30 

• 2 2 2 I 3 9 0.48i 0.811 
2 3 1 I I 7 J .516 1.259 
2 3 1 I 2 7 1.244 0.867 
2 3 I I 3 7 O.il8 1.120 
2 3 2 I 1 10 0.387 o.•20 
2 3 2 I 2 JO 0.3•5 0.115 

• 2 3 2 I 3 10 0.32• i.816 
I I I I I a 1.427 1.231 
I I I J 2 II 1.492 1.492 
I I l I 3 7 1.6'5 J.422 
1 l I 2 I 9 1.282 I. 351 
l 1 I 2 2 9 I. 72~ 1.518 

• If I 2 3 ' 1.260 1.176 
1 2 I I I e 1. 521 0.858 
I 2 I 1 2 b 1.622 0.500 
1 2 II 3 8 o.50: 0.948 
1 2 I 2 1 e 1.151 1. 705 
1 2 I 2 2 B 1.751 I. 716 
l 2 I 2 3 9 o. 948 1.175 
l 3 I i 1 e 2. 159 1.028 
I 3 I 1 2 8 l. 981 1.437 
1 3 I l : 8 1.01~ 1.20' 
I 3 I 2 1 9 I. 50' I. 350 
1 : l : : 9 I. 24 i 1.312 

• 1 3 I 2 3 8 0.93• 1.150 
~ : l j j 7 G.86: 1.0!7 
2 l ' l 2 B 0.173 0.4% 
2 I I 1 3 " 0.314 0,589 
: 1 l 2 l e l. 395 l. 753 
2 l • : : 9 0.6:\ o.as' 

• 2 ! I : 3 9 0.41: 0.98: 
~ : • ~ 1 8 C.5~: O.E7o 
i 2 • : : 6 0.14'. 0. 89" 
2 2 I ; o 7 0.49' o. 77: 
2 2 I 2 1 9 o.on 0.231 

2 2 " 2 9 0.353 0.617 

• 2 2 I 2 3 9 0.455 0.102 
2 3 I I 1 8 0.727 0.811 
2 3 I 1 2 8 0.494 0.893 
2 3 I 1 3 e o.50: 0.948 
2 3 I 2 1 9 0.9b3 l. 298 
2 3 I 2 2 9 o. 907 O. 93C 

• 2 3 I 2 3 9 0.497 l. 016 
l I I 1 1 Ii l. li54 1.112 
I I I I 2 ; 2.119 0.931 
I I 1 1 3 I 1. 59c 0.885 
I l I 2 1 14 2.320 1. 178 
I I 1 2 2 15 2.381 1. 322 

• I .S I 2 3 14 1.626 1.086 
I t 2 I 1 18 I. 719 1.055 
1.a 2 I 2 1• 1.363 1.185 
11 2 1 3 17 0.909 1.304 
1"1221 12 0.149 0.359 
I I 2 2 2 11 0.452 0.781 

• I I 2 2 3 12 0.384 o.n5 
2 I 1 I l • 1.50• 0.800 
2 I I I 2 • 0.176 o. 7•5 
2 I l 1 3 ; 0.578 0.522 
2 I I 2 I 15 1.113 1.593 
2 I 1 2 2 15 1.004 0.926 

• 2 I I 2 3 15 o.•11 1.034 
2 I 2 l 1 17 0.431 o. 753 
2 I 2 1 2 IB 0.289 0.741 
i I ? : 3 17 0.419 0.83(, 



2 I 2 2 l II 0.252 0.467 
2 • 2 2 2 12 0.207 O.l81! 

• 2 I 2 2 J 12 0.283 0.549 
• l 1 l 1 4 1.573 1.011 
I 1 1 l 2 4 I. 796 l.40J 
I 1 I 1 J 4 1.242 1.109 
t I I 2 l 10 2.MI 1.530 
I I I 2 2 10 l.'40 1.320 

• I l 1 2 J 10 1.193 1.255 
I I 2 I 1 11 1.015 1.2{)5 
• 1 2 l 2 12 0.511 1.102 
t 1 2 I 3 11 0.899 1.305 
.t.1221 7 0.25b 0.453 
I 1 2 2 2 E 0.224 0.429 

• t}223 8 0.425 0.850 
t 2 1 1 l 4 1.062 0.884 
t 2 1 I 2 4 1.669 0.563 
I 2 I 1 3 4 0.52(. 0.664 
I 2 1 2 I 9 1. 027 I.Ml 
• 2 l 2 2 10 I. 580 J .614 

• I 2 1 2 3 !C 0.940 1.047 
I 2 2 I I 1: 1.035 1.038 
I 2 2 I 2 10 0. 818 0.893 

' 2 2 l 3 11 0.546 0.925 
I 2 2 2 I 8 0.087 0.245 

' 2 2 2 : 7 0.198 0.338 

• I : 2 2 3 8 0.402 o. 745 
I 3 1 1 1 4 2.10~ 0.828 
I 3 1 1 2 4 l. 777 1. 777 
I 3 1 1 3 4 1.4% o.66c 
I 3 I 2 I !(: 2.015 1.240 
I 3 1 2 2 10 1. St~ 1. 09: 

• I 3 1 2 3 ' UJO 1.2q• 

' 3 2 ~ l 1: i.:z: 1.m 
I 3 2 l 2 1" 1.0~~ 

1. "'' I : 7 l 3 '" C.598 I. 113 •• 
' ~ 2 2 1 e 0.200 0.516 
I 3 2 2 2 8 O.S3~ 0.893 

• I 3 2 2 3 8 0.173 0.321 
1 I 1 1 I 2 1.099 1. 554 
I I l I 2 2 2. 900 o. 271 
1 1 1 I 3 2 2. 138 0.490 
1 I l 2 I 5 2.086 1. lo:! 
1 I 1 2 2 s 2.96! 0.428 

• I I I 2 3 5 1.808 o.•02 
I 1 2 I 1 6 1. 537 t .256 
I I 2 1 2 6 1. 023 1.430 
I l 2 ! 3 5 I. 5 lE 1. 68: 
I l 2 2 1 4 0.275 0.549 
l 1 2 2 2 4 0.170 0.347 

• I I 2 2 3 4 o. 576 1. 151 
11 I l l 2 1. 320 0.886 
J-l I I 2 2 1. 748 0.919 

I~ I I 3 2 o.n3 0.980 
I I 2 l 4 2.312 1. 795 
I 2 1 2 2 5 2.663 1.521 

• I 2 l 2 3 5 1.384 1.320 
1 2 2 1 I ' 1.588 0.922 
1 2 2 I 2 4 l.5b0 0.347 
I 2 2 1 3 ' 0.543 1.029 
I 2 2 2 1 4 o.ooo o.ooo 
I 2 2 2 2 3 0.231 0.400 

• I 2 2 2 3 4 0.402 0.805 
I 3 I l 1 2 2. 544 1.061 
1 3 1 l 2 2 3.208 1.023 
I l 1 1 '.': ' t. qs~ 0.410 



l 3 I 2 l s 2.S7S 0.594 
I 3 l 2 2 5 1.527 1.476 

• I l I 2 l 4 1.699 1.190 
l 3 2 I l 6 2.0ll 1.083 
1 3 2 1 2 6 1.572 1.370 

I 3 2 I 3 6 O. 7bB I.248 
J 3 2 2 I 4 0.173 0.347 
I 3 2 2 2 4 0.896 I. J 79 

• I 3 2 2 3 4 0.173 0.347 
2 I l I I 2 2.047 0.361 
2 I l I 2 2 0.693 0.980 
2 I I I 3 2 0.347 0.490 
2 I l 2 l 5 2.093 1. 917 
2 l l 2 2 5 0.91: 1.050 

• Z I I 2 3 s 0.578 1.293 
2 t 2 I I 5 o. 389 0.870 
2 I 2 l 2 b o.ooo 0.000 
2 I 2 1 3 6 o. 381 0.66: 
2 J 2 i. l 3 0.231 0.400 
2 1 2 2 ~ ' 0.275 o. 549 

• 2 1 2 2 : 4 o.:75 0.541 
2 2 1 ! 1 2 0. 805 1. !38 
i : 1 1 2 2 1. SB\ 0.20: ......... ' C.347 0.490 • .. • ~ ..I • 
2 2 1 : I 5 o. 00\' 0.0('(, 
2 ... j ., .. 

i. .... I.. s C.4\7 0.784 

• 2 2 l 2 J 5 0.497 0.45: ., ....... ! 0.48: 0.880 
.. "' ... j 

2 ~ 2 ] : 6 0.324 0.791 
2 2 : l : ' c.~~~ 0.%4 

2 2 2 2 1 4 0.173 0.347 
.. ... .. - .. 4 0.11: 0.3'7 .. .:. .:. .... 
., ., .... - 4 0. 4u~ 0.805 • " "' i I.. • 

2 3 1 1 j ' 1. bot c. :,;, • 
: : ! 1 2 ; 0.347 0.41c 
.... ' ' ... J.. .J • J • ' , ~. 04C 0.490 
2 3 l 2 1 s l.456 1.524 
2 : 1 2 2 s 1. 60: C.709 

• 2 3 I 2 : 5 0.757 J.339 
2 3 : I 1 6 o. 414 0.648 
2 3 2 1 2 b 0.543 1. 029 
2 ., ., .... 

... "' ' ... b 0.4'7 1.047 
2 3 2 2 I 4 0.347 0.693 
2 3 2 2 l 4 0.173 0.347 

• 2 3 2 2 3 4 0.173 0.347 

fli> for trst1ng hc1cgene1ty of oe:•ren su~Je~ts •1r11n,es=Mct drf 1ned 

• 

• 

• 



• 
1'1, •lllS 111• lhlldil"• HVi1tian1 ~HH an "'"''"t Yil"i.lt: l.8'11111 l.o"'IE/Z. '1?1~ 

• I In•ic1t11 ltltiltic1 ll't call.,lltd aftf t~i1 f1etar 
R\. '-'I.a:.. = '\... 

F1ttr11 I I Ii I I 111111 1.1. 

•••• 2" 1.3'1 l.'41 
I I It 13' 0.171 0.401 
111. HO 0.576 1.746 
llll n 1.174 1.m • aft• 222 0.223 0.478 
I I I I 127 0.51' 0.751 
I I 2 I 172 0.2'11 0.530 
I I I I 17 0.513 1.763 
I I I 2 IOI 0.317 0.613 
I I I 3 104 0.234 O.SOI • 1 1 I I 34 0.370 0.516 
1 2 I I 105 0.116 1.336 
2 I I I 43 1.272 0.750 
2 2 I I 117 0.320 1.561 
I I 1 I 57 0.218 0.424 
1 I 2 I 12 0.151 0.315 • 2 I 1 I 70 o. 759 0."6 
2 I 2 I '° 0.433 0.606 
1 I I I 35 0.277 0.465 
1 I I 2 54 0.233 0.466 
I I I J 50 0.050 0.204 
2 I I I 52 0.78' 0.153 • 2 I I 2 54 0.541 0.703 
2 I I 3 54 0.405 0.633 
I 1 I I 43 1.052 0.135 
I I 2 I 34 0.'48 0.614 
I 2 1 I 14 0.242 0.527 
I 2 2 I Ill 0.212 0.448 • I 1 I I 20 1.I04 1.178 
I I I 2 30 0.'47 o.n6 
I I I J 27 O.H6 0.743 
I 2 I I 67 0.4511 0.613 
I 2 I 2 71 o.1n 0.355 
I 2 I l n 0.072 0.241 • I I 1 I 34 o.15• o.164 
I I 1 2 48 o.w 0.72' 
I I 1 3 45 0.314 0.5'2 
I I 2 I 53 0,407 0.'38 
I I 2 2 '° 0.326 0.500 
•• 2 l 5' 0.173 o.421 • l I I I II 0.430 0.534 

• a 2 • 16 0.303 1.504 
1l1 I 3' 0.120 1.m 

' 112. " t.114 •• S45 
"'1111 Zi 1.500 1.n1 
2 I 2 I II 0.'55 .... • 2 2 I I 45 • 0.341 1.6311 
2 2 2 I 72 1.303 1.510 
I I I 1 7 0.2'7 1.371 
I I I 2 15 0.621 1.5'2 
I I I 3 12 0.0'2 t.317 
I 2 I I 21 1.272 0.4'2 • I 2 I 2 H O,Oll 1.2'7 
I 2 I 3 JI 0.036 1.157 
2 I I I 13 1.315 1.13, 



t I I t 1; ··- ··"" 2 I f 3 15 l.llO t.611 

• 2 2 f I Jr .. ,,. t.no 
2 2. 2 n t.262 .... 
2 2 I 3 n t.117 t.2" 
I f 1 I 12 t.414 t.t55 
I f I 2 24 t.265 t.4 .. 
I I I 3 21 t.052 I.MO 

• I I 2 I 23 0.215 ...... 
I t 2 2 JO t.20t t.451 
I f 2 3 2' '·"' t.17' 
I I 1 I 22 I. IOI t.'NJ 
2 I I 2 24 ..... t.174 
2 I I J 24 t.543 t.709 

• . I •.I I JO 0.561 t.713 
•2' 2 2 JO 0.445 0.524 

I 2 3 JO 0.2'4 t.552 
I 1 I 10 1.413 t.171 
1 I 2 II 1.058 t.157 
I I J 15 O.I04 0.744 

• I 2 I 10 0.5'15 0.705 
I 2 2 12 e.m 0.63!1 
I 2 3 12 0.561 t.751 
2 I I 24 0.628 t.764 
2 I 2 30 0.106 0.212 
2 I 3 JO 0.069 0.279 

• 2 2 I 43 0.3'3 0.'22 
2 2 2 41 0.213 0.3'2 
2 2 3 47 0.074 0.216 
I I I 3 0.4'2 0.400 
I I 2 9 0.514 o.w 
I I 3 • 0.113 0.44' 

• I I 2 I 4 0.173 0.347 
I I 2 2 • o."3 ••• 20 
I I 2 3 • 0.000 0.000 
I 2 I I 9 0.3'8 0.4'3 
I 2 I 2 15 0.073 0.214 
I 2 I 3 15 0.000 0.000 

• I 2 2 I I' 0.212 1.4'3 
I 2 2 2 24 0.087 0.311 
I 2 2 3 23 0.060 0.200 
2 I I I 7 1.121 0.663 
2 I I 2 ' 1.532 o.m 
2 I I 3 9 1.211 o • .cu 

• 2 I 2 I ' 0.17' 0.7'5 
2 I 2 2 • 0.165 0.'97 
2 I 2 J • 1.122 t.'97 
2 2 I I 15 0.7'5 0.175 
2 2 I 2 15 0.139 0.217 
2 2 1 3 15 0.139 0.319 

• 2 2 2 I 24 0.412 0.'94 
2222 24 0.339 t.421 
2 JI 2 3 24 t.Ol7 t.234 

F111 far t"lill llompnt1ty lri ~tt- IUlitch •riancn-llDt *'•'" 

• 

• 



l,LL °"'TA 

• {f3N...i.P/ b'JYIJl,tri 
Dlt& .. c-Tb:J i1 ) 

K'1, 111n1 1114 1tll4lll'~ dni1ti1111 ~- 111 H,e11dlnt v•l•l11 I.Mii 

t lllllic1tn 1htiltit1 r\ ulhpHtl mr ~it hctr 

• hdll'll I A I Ii M I lull • ••• 
I I I I I "' 1.690 1.m 
I I I I I 2'7 O.ftl 1.112 
2 t I I I 2" 0.3'1 0.'41 
• j ••• :m t.3'2 t.741 

••••• 307 o. '171 1.112 

• t {I I I 201 1.2'0 1.147 
I I 2 I I 3'15 0.400 1.760 
I I I I I 266 o.m .... J 
I I I 2 I J30 o.•t• l.ft3 
I I I I I 116 0.175 I.Oil 
I I I I 2 207 1.715 1.ou 

• ••• ' 3 203 0.4'15 1.151 
I I I I I 150 t.590 l.'21 
I 2 I I I 147 l.401 1.m 
2 I I I I 13• 0.171 0.401 
2 2 I I I 160 0.576 0.746 
I I I I I 124 1.500 1.264 

• I I 2 I I 173 0.627 o,,., 
2 I I I I n 0.174 0.7'3 
2 I 2 I I 222 0.223 0.478 
I I I I I 139 1.017 1.121 
II I 2 I 158 o .... l.2J5 
2 I I I I 127 0.516 o. 751 

• 2 I I 2 I 172 0.2'8 0.530 
II I I I " 1.132 1.246 
I I I I 2 " 1.074 1.229 
I I I I 3 " 0.761 1.0J7 
2 11 II 17 0.513 0.763 
2 I I I 2 IOI 0.317 0.613 

• 2 I I I 3 104 0.234 0.50I 
I I I I I '11 0.746 o.•1• 
I I 2 I I 192 0.214 0.511 
I 2 I I I 104 1.740 I. Olli 
I 2 2 I I 20J 0.576 o. 'IOO 
I I t I I 127 o.n6 0.67' 

• I I I 2 I 162 O.Jl'l O.IOO 
I 2 I I I n• 1.126 1.102 
I 2 I 2 I 161 0.842 l.108 
I I I I I 14 0.554 0.'36 
I I I I 2 105 0.3117 0."8 
I l I I J 100 0.262 o.6n 

• I Z I I I 102 1.140 1.125 
t.a112 102 1.054 1.1'1 
•.••• J 103 o.n1 1.m 

.- II 11 I 7' 1.243 t.'50 
t I I 2 I 122 1.271 l.262 
I I 2 I I 117 0.511 l.'46 

• I I 2 2 I 20I • 1.237 0.490 
I I I I I .. 1.4'S 1.253 
I I I I 2 72 1.3'2 l.15' 
I I I I 3 " 0.'31 l.'171 
I I 2 I I 125 0.5111 1.154 
I I 2 I 2 115 1.155 l.70I 

• • • 2 ' J 115 0.271 0.617 
I I I I I II 1.067 1.011 
I I I I 2 " o. 747 1.024 

- -- ------- - ____ _....£... ...... -- - -- -- --- . ·- ' . -



- ------ -- --. ITCl ____ ----""fl- - 1.:1:12 '·'" l I I 2 1 ll5 e.121 1.114 

• I I I 2 2 U3 ..... I.tu 
I I I 2 3 112 ..... e.e 
1 I I I I '3 I.Ml 1.102 
I I 2 I I 17 t.J31 o • .s. 
I 2 I I " 2.071 1.171 
l 2 2 I " t.'25 l.132 

• 2 l I I J4 e.no 1.516 
2 I 2 I 105 1.11' t.J36 
2 2 I l Q 1.272 t.750 
2 2 2 I U7 1.320 t.5'1 
l I I 70 t.542 t.I05 
I 1 2 IO t.633 1.016 

• It I " 1.4" 1.1'4 
12 2 71 1.314 1.347 
2 1 I 57 1.211 t.424 
2 I 2 12 t.151 0.315 
2 2 I 70 o.n. ..... 
2 2 2 '° 0.433 o .... 

• I 1 I I 4' o.m 1.124 
I 1 I 2 SI t.549 O.I04 
I I I 3 50 0.473 O.IOI 
I 2 I I 50 1.504 1.251 
I 2 I 2 41 1.~l 1.359 
I 2 I 3 49 1 ... 9 1.165 

• 2 I I I 35 0.277 0.4'5 
2 I I 2 54 0.233 0.4'6 
2 I I 3 50 0.050 o. 20-I 
2 2 I I 52 0.789 0.153 
2 2 I 2 54 0.541 0.703 
2 2 I 3 54 0.405 0.633 

• 1 I I I I :s. t.471 1.037 
I I I 2 I 18 I. 512 1.352 
I I 2 I I 103 0.158 1.111 
I I 2 2 I 70 0.21' o.~5 

2 I II I 43 1.052 0.135 
2 I l 2 I 34 o • .c& 0.'84 

• 2 I 2 I I 14 0.242 0.527 
2 I 2 2 I 131 0.212 t.448 
I I I I I 41 1. 61'1 1.353 
I I I I 2 42 1. 710 t.280 
1 I I I 3 41 1.0'7 1.075 
1 I 2 I I 51 0.731 1.002 

• I I 2 I 2 57 O • .o5 o. '157 
I I 2 I 3 511 0.530 o. '152 
2 I I I I 20 t.004 0.178 
2 I I I 2 30 0.'47 0. 771i 
2 I 1 I 3 27 O.Hli 0.743 
2 I 2 I I '7 0.4511 0.'83 

• 2 I 2 I 2 71 0.172 t.355 
2t • 3 11 t.072 0.241 

•• I l 47 1.217 l.090 ,-, I 2 .. 1.043 '·'" ... I I .. 0.716 1.0SJ 
l • 2 I 52 l.OSS 1.m 

• I I 2 2 Sl 1.100 I.JM 
I l 2 3 Sl . o.m l.tll 
2 I I I 14 '·"' 0.1164 
2 I I 2 41 o.w t.729 
2 I I 3 45 0.314 t.5'2 
2 • 2 1 Sl t.407 o.ua 

• 2 I 2 2 '° t.326 0.500 
2 I 2 3 " t.173 0.421 
I I 1 I :s. 0.70I 0.714 
I I 2 I " 0,761 1.101 



------ - ---------

I I 2 I I ti 1.273 ••• 2' 
I I 2 2 I IOI t.160 l."2 

• I 2 I I I 4S 1.6'1 l."5 
I 2 I 2 I .. 1.715 1.213 
I 2 2 I I " t.173 l."7 
I 2 2 2 I 107 0.110 1.560 
I I I I 21 1.031 1.2'1 
I I I 2 J6 t.12• e.m 

• I I I J J3 t.41' t.rn 
• 12 I 5' 0.11• 1.574 
I I 2 2 " 1.157 ..... 
I I 2 J •1 0.115 1.513 
t21 I J3 1.1133 1.110 
t t I 2 J6 l.'51 1.206 

• II 3 35 1.42' l.llO 
f 2 I " O.IOI o.•n 
2 2 2 " 0.5'1 t.14' 
2 2 J .. 0.35' 0.111 
I I I I 35 1.60'1 o.n4 
I I I 2 48 0.350 0.'41 

• I I I 3 44 0.277 1.603 
I I 2 I 4' 0.515 1.042 
I I 2 2 51 0.417 0.619 
I I 2 3 5' 0.249 o.•37 
2 I I I 46 1.415 1.031 
2 I I 2 4' 1.1'1 I. 177 

• 2 t I 3 47 0.110 1.024 
2 I 2 I 5' 0.'14 J.151 
2 I 2 2 5' o .... 1.205 
2 I 2 3 5' 0.'46 o.•42 
I I I I 22 1.504 O.toO 
I I I 2 JO 1.334 1.055 

• I I I 3 27 0.930 0.801 
I I 2 1 39 1.443 1.425 

I I I 2 2 42 J.433 1.234 
I I I 2 3 41 o.•43 J.078 
I I 2 I I 59 o. 'I04 1.009 
I I 2 1 2 '4 0.472 O.Hl 

• I I 2 I 3 '4 0.393 0.175 
I I 2 2 I " t.305 0.55• 
I I 2 2 2 71 0.249 0.470 
I I 2 2 3 71 0.1'2 0.434 
I I I I I JI O.H7 o.n4 
I I I 2 45 o.•33 1.21• 

• I I 2 I 52 0.:1111 0.7•3 
I I 2 2 35 0.247 0.4'0 
I 2 I I II 1.95' 1.05' 
I 2 I 2 43 2.11• 1.225 
I 2 2 I 51 1.337 l.20I 
I 2 2 2 35 0.325 0.'51 

• 2 I I I II 0.430 0.534 
2 l l 2 " 0.303 1.504 
1.• 2 l 3• 0.120 1.325 

· 2 a 2 2 " t.114 t.145 
'ti l I 25 1.500 1.721 
12 I 2 II o. '155 o ... 

• 2 2 2 I 45 O.MI 1.631 
2 2 2 2 72 . 0.303 1.510 
I I I I 21 1.275 1.m 
I I I I 21 ..... 1.8" 
I I I I 3 21 0.601 l.'!04 
I I 2 I I 21 1.360 o.w 

• I I 2 I 2 30 0.256 0.'17 
I I 2 I 3 2' 0.311 1.720 
I 2 I I I 20 2.124 1.1 .. 
I 2 I I 2 21 2.452 1.205 



------TTI I 3 21 T.llT. I.Ill 
I 2 2 I I JO I.Ml 1.146 

• I 2 2 I 2 f1 t."2 1.120 
I 2 2 t 3 2' t."2 1.uo 
2 I I I I 1 t.2'7 t.171 
2 I I I 2 15 t.'21 t.3'2 
2 I I I 3 12 l."2 1.317 
2 I 2 I I ZI 0.272 1.-m 

• 2 I 2 I 2 3' 1.•1 1.2'7 
l 1 2 I 3 • t.Olli t.157 
2 2 I I I 13 1.315 t.139 
2 2 I I 2 15 1.2'5 e.m 
I Z I I 3 15 l.llO '·'" -llltl 3' t.5'11 0,770 

• 112. 2 3' t.2'2 .... 
12213 l'I 0.107 0.2'9 
I I I I I 23 o. 711 '·"' I I I I 2 24 0.436 0.775 
I I I I 3 23 0.413 o.ru 
I I 2 I 2• 0.719 1.314 

• I I 2 2 27 t.650 t.12'1 
I I 2 3 27 0.465 0.155 
I 2 1 1 24 1. 702 1.057 
I 2 1 2 22 1.705 1.240 
I 2 I 3 23 l.Oli 1.229 
I 2 2 1 2' 1.321 1.415 

• I 2 2 2 2• 1.5'7 1.474 
1 2 2 3 26 1.052 1.131 
2 1 1 I 12 0.414 0.455 
2 I 1 2 24 0.2•5 0.491 
2 I 1 3 21 0.052 0.240 
2 I 2 1 23 0.205 t.4'4 

• 2 I 2 2 30 0.20I 0.451 
2 1 2 3 2'l 0.04i 0.179 
2 2 1 1 22 1.101 0.'43 
2 2 1 2 24 0.'61 0.874 
2 2 1 3 24 0.543 0.709 
2 2 l 2 1 30 0.5'1 o.1n 

• 2 2 l 2 2 30 0.445 0.524 
2 2 l 2 3 30 0.2'4 t.5S2 
I l 1 I I 12 l.5IO 0.'55 
I I 1 1 2 12 1.747 1.220 
I l 1 1 3 12 1.017 0.173 
I I I 2 I 2' I. 735 1.500 

• I I I 2 2 30 1.•'5 1.l23 
I I I 2 3 2' 1.101 1.162 
I I 2 I 1 35 1.0'3 1.111 
I I 2 1 2 34 0.7'4 1.104 
I I 2 I 3 34 O.U9 1.101 
I I 2 2 I 23 O.IH 0.40I 

• a • 2 2 2 23 0.324 t.607 
Jt223 24 0.334 t.659 
It I I J 10 1.413 t.171 
z't I I 2 II I.OSI 1.157 
'It 11 J 15 l.I04 1.744 
2 I I 2 I 10 l."5 1.705 

• 2 t I 2 2 12 0.779 t.635 
2 I I 2 3 12 • 0.5'1 1.751 
2 I 2 I I 24 t.'21 t.7'4 
2 I 2 I 2 30 0.1 .. 1.212 
2 I 2 I 3 30 o ... 9 t.279 
2 t 2 2 I 43 t.3'3 1.m 

• 2. 2 2 2 41 0.213 t.m 
2. 2 2 3 47 0.074 t.21• 
I I I I I ' 1.151 0.144 
I I I I 2 15 0.701 o ... 4 



---

-. I I I 3 J2 .. ., ... 
I I I 2 I " l.'71 1.414 

• I I I 2 2 21 t,915 1.147 
I I I 2 3 ZI i.u. l,flO 
I I 2 I I 2' 1.41' '·'" I I 2 I 2 33 0.1'1 1.512 
I I 2 I 3 32 1.m l.'311 
I I 2 2 I IO 1.227 l.'47' 

• I I 2 2 2 J6 1.127 t.131 
11223 35 0.137 l.J67 
I 2 I I I ll 1.744 1 ... 
I 2 I I 2 15 l.t67 1.003 
I JI I l 15 1.:i.t o.n3 
e 2 I Z I 20 I.It! 1.252 

• a-t I Z 2 21 l.'51 1.35' 
•it23 20 1.475 o."1 

2 2 I I 33 1.215 1.076 
2 2 I 2 ll 0.770 1.0'2 
2 2 I 3 l2 0,548 l.0411 
2 2 2 I J6 0.371 ••••• • 2 2 2 2 35 0.375 0,553 
2 2 2 l J6 0.1 .. 0.4'15 
I I I I • l.504i O.IOO 
I I I 2 • 0.17' 0.7'5 
I I I 3 • 0.578 0.522 
I I 2 I 15 I. Ill 1.5'3 

• I I 2 2 15 1.004 l.t2• 
I I 2 3 15 0.•11 1.0l4 
I 2 I I 17 0.431 0.753 

I I 2 I 2 18 0.289 0.741 
I I 2 I 3 17 0.449 0.130 
I I 2 2 I II 0.252 O.U7 

• I I 2 2 2 12 0.207 0.388 
I I 2 2 3 12 0.213 0.549 
I 2 I I 1 • 1.l54 I. 1'2 
I 2 I I 2 • 2 •• 19 0.931 
I 2 I I l • 1.5'• 0.115 
I 2 1 2 I 14 2.32• 1.171 

• I 2 I 2 2 15 2.316 1.322 
I 2 I 2 3 14 1.626 I.Oii 
I 2 2 I 1 18 1.71• 1.055 
I 2 2 I 2 " 1.3'3 l.lr.i 
I 2 2 I 3 17 0.909 1.304 
I 2 2 2 I 12 0.14' o.m 

• I 2 2 2 2 II 0.452 0.781 
I 2 2 2 3 12 0.314 0.775 
2 I I 1 I 3 0.4'2 0.400 
2 I I I 2 ' 0.514 o .... 
2 I I I 3 • 0.113 0.449 
2 I I 2 I 4 0.173 O.l47 

• 2 I I 2 2 ' .... 3 0.'20 
11 I 2 3 ' 0.000 o.ooo 
2.J 2 I I ' 0.3 .. t.4'3 
11 2 I! 15 0.073 0.214 

·Ii 2 I 3 15 1.000 1.000 
2 I 2 2 I If 0.212 1.4'3 

• 2 I 2 2 2 24 O.Ol7 0.311 
2 I 2 2 3 23 . 1.060 1.200 
2 2 I I I 1 1.121 l."3 
2 2 I I 2 ' 1.532 o.m 
2 2 I I 3 ' 1.211 0.601 
2 2 I 2 I ' 1.17' 1.7'5 

• 2 2 I 2 2 ' 1.1'5 1 ... 7 
2 2 I 2 3 ' 1.122 1 ... 7 
2 2 2 I I 15 o. 7'5 1.175 
7 7 7 I 7 15 O.llf 0.217 
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APPEND!I H 

SIJlftARY OF DAY VS. Nl611T DOllNRAftPIN6 Tiil DATA USED IN A WILCOXON Sl&NED 
RANK TEST Fllft STEELIEAD FRY I 1985! 

TEST llUllBER · TEST llUllBER RELATES TO TIE 24 TEST DATES SHOlffl IN TAILE 
Vl-14 

I • Y COORDINATE DF FISH • LINEAL llEASIJ!EftENTS IN FEET FRO!! A POINT 
OF ORISIN AS SHOllN IN FIGURE 111-3. 

NUlllER DF FISH STRANDED - llUftlER OF FRI STRANDED AT A SPECIFIC SET OF 
COORDINATES • 

FISH REFERENCE COORDINATES - RADIAL ftEASllR£ftENTS OF STRANDED FRI 
LOCATIONS FRON SPECIFIC REFERENCE POINTS 
!SEE FIGURE 111-Jl. TlfSE ARE 
lllTRANSfDRftED FIELD DATA • 



• 
l1lro•on S1gn!d-•in<s tests for t~e subgroup: NDATE ' 802 

Deiencent s.o. T 

I 
S1gnea Rinks z 

\lirlibles h "un 01 ff. IP-Viii • T1! !P-Vil I 

• ------------------ -·-----
LOokU~ 0.122 H 5 4 8 

17 !. 3b9 0.32 "•in 0.53 
LD6NDHY 0.815 (, 75!21 Rink 5.400 4.500 I. 59301 
--------- ----------------------------
W.!roxor. 51;nra-l<onks l!sts fc· the suDgroup: ~DA;£' 811 

• DrpEndent S.D. T I S19n!d Rinls l 
v•r1 itl es N "!a" D1 ff. IP-Vill 

I + Tie IP-Vil I 

• 

------------ I N 9 
-----

LO&l:U~ 0.407 5 20 
34 0.754 0.76~ 0.60 

LOohDAY ii. 309 1.1s101 Rin. 1.000 e.-100 1.sorn 

-------------
~1lco•on S19ned-Rinos t!sts for tne subgrc"p: NDATE, Bl; 

• 
Dep!r,oent S.D. T I S1gn!a R;nks 

:~~~~~----~--~~~~~~~~~~t---~------_r_1 ~~=~~ 
L06NU! O. 4b6 N B b 2\' 

34 C. 141 0. 44 I Kun O. 41 
~06NLAY u.410 I.born Rink 7.SCO 7.50J u:111 
------------------------L--------------
~11toxon S1gneo-oinks t!sts for tne subgroup: NDATE ' Bio 

• Oe~e:-ic;e~ ~ S. D. 1 I 
var: iO!es N !ein Dil'. IP-\il I 

Signed oin.s l 
+ 11• lf'-V•! l 

--------------------------+---- -------
LGGN'~ c. !3" I N 

~l {1,411 1.1~ Mein 
2 0 :a 

o. 99 

~~:~~~~-------~~~~----~~ 25771 ~ink 5. 500 4.167 [, 3:04} • 
W1lro•on S1gn!d-Ronks l!sts 

• D•pencent S. u. T 1· 

Virubirs h Mun DlfL IP-Vil I 
z 

!1e IP-Vil 1 • 
---:------------------~~. ---------~ 
L06~UM 0.4.o N 

lib 0.796 0.52 "!in 
14 21 71 

0.40 
cO&ND~i 0.388 l.bOoll I R•n• ;:>.Oil :2.776 (.69j81 

--------------------------- ----• 

• 

• 



• 
Nilcoxon S1gneO-Rinks tests for the subgroup: MDAT£ • 602 

Dopencent S.D. T Signod R•nks 
virli!!ll!S N "ein D1 ff. IP-Vil l + Tie il'-Vil l 

• ----------
NU"F!SH 5.H2 N 5 4 B 

17 16.755 0.32 ft tin O. IB 
NU"DAY 4.11 B I. 75421 Rinf 4.200 6.000 1.85881 

W1lco1on Signed-Rinks tosts for the subgroup: NDATE • 811 

• Dopendont S.D. T Signod Rinks z 
Virlibll!S h "un D1H. IP-Vil I + T:o IP-Vil l 

---
NUM'!Sk 0.941 N 9 5 :11 

34 2.249 0.46 "un 0.54 

• NU"DAY 0.765 1.050:;1 Rink 6. 778 8.800 (.5905) 
------
W11,o,on S:gn•o-oinks tosts for the suDgroup: NDATE • 812 

Depenaent ... . I Signed Rin•s z 
Virlil:llE'S H "un Di if. IF-Viii + Ti' IP-Viii 

• -------- ----------- -
NU~FlSM 1.176 N 8 6 2G· 

34 4.378 o.ci I ""n ,., o: 
~il~DAY I. 647 I. 535ll I Rink 6.500 8.833 i I 9/48] 

-------- -----------
•ii,oxon Signod-R•nks tosts for tn• suDgroup: NDATE = 8l6 

• D•e•ndent S.D. T SignoG Rinks l 
wir1ables h ""n Dl ff I iP-Vill • 11. IP-\' ill 

NU"F!Sn 0.258 N 2 6 23 
31 0.834 1.42 """" 1. 35 

• :.u~~AY o. 484 1.165: I Rink 4.250 4.583 I .17561 
------

W1lcoxon Signod-oinks tosts 

• Dependent S.D. T Si gnea Rinks z 
vir!itlles N "ein Di If. IP-Vil I + he IP-Vil I 

-------------- ----
Nu"f:Sn 1.48:> N 24 21 71 

11 b 6.822 0.07 "e•n 0.09 
NUMDA/ J.440 1.9459) R•nk 21. 250 25. ()•)0 I. 93221 

• ---------~------~~- ~--------~--~-~ 
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APPENDIX M 

STATISTICAL RESULTS OF GRAVEL BAR STRANDING WITH AMPLITUDE 
FLUCTUATIONS OF 2,000 CFS AT THREE DOWNRAMPING RATES 
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Krusk•l-Mill1s trsts ior th! subgroup: RIVLOC = 1 

6roup 1 u RR = I • 6roup 2 u RR= 2 
6roup 3 IS RR = 3 

Drprndrnt "Hn 
Vuublr 6roup N "Hn Rink 

• MU"F!SH 1 49 3.939 75.041 F= 1.656 2,147 DF P<0.1930 
2 so 1.040 70.390 I H= 

1.956 2 DF P<0.3761 
3 51 2.765 B0.951 

Kruskil-Mill1s trsts for th! subgroup: RIVLOC = 2 

• 6roup I IS RR = I 
6roup 2 is RR = 2 
6roup 3 IS RR = 3 

Drprndrnt "un 
Virubh 6roup N "Hn Rink 

• NU"FJSH I 36 0.2SO 64.611 F= 0.448 2,136 DF P<0.6427 
2 53 0.41S 76.151 H= 4.S43 2 DF P<0.1032 
3 so 0.300 67.3b0 

Krusk•l-Mill1s trsts 

• 6roup I Is RR = 1 
6roup 2 IS RR = 2 
6roup 3 isRR=3 

Drprndrnt "un 

• Virliblr 6roup N "Hn Rink 

NU"FISH I BS 2.37b 141. 771 F= 1.8SS 21286 DF P<0.1572 
2 103 o. 718 145.277 H= 0.333 2 DF P(O. 8464 
3 101 I. 545 147.436 
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• 
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APPENDll N 

SPRIN6 19Bb SAL"ON FRY SRAYEL BAR STRAND!N6 DATA SUIUIARY 

This 1ppendi1 includes i su111ry of the str•ndtd fry fro1 e1ch of th~ t1elve 
1121 gr1vel b•r loc1tions studied for eith of the t1tnty·four 1241 tests 
co1pleted !See Tible 6-11 follo1ed by su11iry diti for e1ch gr••el b1r 
observ1tion co1pleted during the study !See T1ble 6-21 • 
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TABLE N-1 NUMBER OF FRY STRANDED ON THE THIRTY-FIVE (35) 
GRAVEL BAR TEST-SITES BY DATE AND TEST TYPE DURING 
THE SPRING 1 986 GRAVEL BAR SALMON STRANDING STUDY 

-----EVENT DESCRIPTION-----

D A T E 
TOTAL FRY 

AMP (1) RAMP (1) END FLOW (2) 
STR~NDED 

MARCH 13, 1 9!6 1 8 A2 R1 E1 

MARCH 1 4 11 A1 R1 E1 

MARCH 1 5 4 A2 R1 E2 

MARCH 1 6 6 A2 R2 E2 

MARCH 1 7 1 4 A2 R2 E1 

M~RCH I e 34 A1 R2 E1 

MARCH I 9 20 A1 RI E2 

MARCH 20 I 6 A1 R2 E2 

MARCH 26 40 A2 R1 E2 

MARCH 27 44 A1 R2 E2 

APRIL 1 1 1 A1 R1 E1 

APRIL 2 1 6 A1 R1 E2 

APRIL 3 51 A2 R2 E1 

APRIL 4 1 3 A2 R1 E1 

APRIL 5 29 A2 R2 E2 

APRIL 6 1 8 A1 R2 El 

APRIL 7 6 A1 R2 E2 

APRIL 8 6 A1 R1 E2 

APRIL 9 1 9 A2 R2 E1 

APRIL I 0 1 5 Al R1 E1 

APRIL 11 20 A2 R1 E1 

APRIL 1 2 9 A2 R1 E2 

APRIL 1 3 92 Al R2 E1 

APRIL 1 4 1 9 A2 R2 E2 

Amplitude A1 • 2 000 els (1) Measured at the Newh1lem USGS Gage 
A2 • 4000 els 

(2) Measured at the Marblemount USGS Gage. 

Ramp Rate· R1 = 1 000 els/hr 
R2 • 5000 els/hr 

End Flow E1 = 3000 els 
E2 • 3500 els 
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TABLE N-2 SUMMARY DATA Of 19Bt S"LMDN f~Y SF:-VEL BAR 
STRAN[•!No sr;GIT RliEP IS~M~E~') 

S~~\·t~ &t.R f.l~~E S"'fHT!D~ J. TEST 
~HE'E f':! ON 6PAVEL NU~B[R COD':Ui'PE [O'.tP,l!l;'E 
sr~i:.~::~=I EAF: OF" FIS11 QF Fl~"i 

Fwrt.1 :cfor, 
I=!:" Jl ~Cer. 

1-ltoc•per SJ 1:iJ~L 
Inar:ce;sitle I: 
Big £dti 
e.i ~ £od ,· 
l"arblEJ01Jr''· 
Mart:e~2'..J'1t 

Fur~us Bir 

Fl!:'~U3 ear 
fur.9u: E.a,. 
Fur,~•JS ~i" 

fun~~-= Bil" 
l=u·1~\!5 t:ar 

FitE B~r 

;.·oc~pJrt 

~D~~~art 

Rock;Qrt 
Pcck~ar~ 

ft1:k ~ 1r~ 

Hoc,~f" SJ ci.:~~, 
M.arbiti•a"'nt 
~.arblE!Cl!Tit 

Funqus eor 
Face ~lr 

F i!Cr! 8i" 

D1ct0:ud Creet 
~wpo·t 

lr.ilCC!':Slble ls 
Diobsud Cr!e• 
~l l'I~ Bi'" 
Rc'l?or\ 
ea~ Sic·\ 
H~coer- Slaugh 
lr.ii::Cf':~l~le }": 

h l [dd't 
C·::cl p!Jrt 

• •' 

2 

• •' . 
•' 

• .' 

• .' 

• •' 

. 
•' 

2 
2 
2 

' 
' 

3 
I 

1 

2 

-. 
2 

-. • 
2 

• •' . 
•' 
• •' . 
" 

' I 
I 

:9.5~ 

I :.1, o 
75.94 
62.79 
l'. .. H 
137.~ 

9e. 75 
i~Q,9 

16. :1 
14:.; 

[411, 6 
l 87. ll 
183,j 
it·:. s 
186.3 
19:,q 

75' 41J 

~5. !8 
5'J. 9 ! 
l ;q. 7 

b5.2~ 
~-, .., . .. _,,;., 

128. ~· 
lb:. 9 
169.9 
11 : .. :, 
t 58. l 
157.~ 

11:,,9 
19, ~ll 
171. 2 
~15.8 

163.~ 

16!. 9 
72.Bl 
l 1i6. l 
129.3 
I b I. fl 

:4. 77 
1~ •. c7 
13.to 
:7 Is I 
18. ~3 
:8.27 
~?. 5~ 

\), l·i,•, 

IB. :1 
t.. :: ,] 

l 1.1• 79 
5.4""11 

l ~" 94 
b. :.41.1 
2. /B' 1 

1 s. ~,4 
10.11 
I~. C1J 
9' 671' 
11.39 
I B. 7 6 

~~·. c:. 
~~, IJd 

i : .. : i 
17' 11: 
5~ ,\)4 

:1. 1'5 
:e. i ~ 
Z5.91 
:2. •5 

NU~tEF: 

u' rm 
SThA~l~ED 

Nm f'L£AS£ SEE m~l fO~ DESCRIPTION OF TEST SCHEDULE 

f!S~ 

REFEF.E~Cl 

44. 9(•\'v 
-o-
~ J. :\ 1_1c1 

67 .5c>l>[· 
::.OL11 iV 

-~;-

!\!ti, i(l(I 

-o-
3~ • 6', IJ(• 

-C•-
b 3. 9l•1,ll] 

-fl-

-('-

-u-
-i,-

75. 6!•'10 
~c.:0110 

~I.20o0 

-l.1-

oe. 3fiu{· 

:o. (1111.111 

-r.-

-o-
-\•-

-~·-

-~'-

2 l. lilJOll 
-\)-

-0-
-o-
-r-
lb, lVUi' 

-0-
-(1-

-[·-

Fl~H 

fiE'EW;CE 

b4. t(:11 

58. 61•<1 

37 I Sr :1 
44. 7!111 

B6.11"U 
39.bUfl 

,8, I t10 

~.5. 40~1 

B~L.C 1J\\ 

..... or1.i 

E9. 5110 
BS. 3tin 
b~. 9·)1, 

Q~. ~1111 

:s. :c·o 
1~'150 
41i'. ~.(11: 

811, :•: IJ 

~.a, tr1(1 

7 7. ~1)11 

3:,. 701. 
t~. 0 ·(I 

81. ~(r(I 
~:. Ol)i 1 

~.q. 70 ' 

:~. (101· 

S!. Olll,l 

75. 60\• 

b5' 6(1 ~1 

c0 • : 1 lli 

34. Q011 

28.8011 
;.a. 4(1(1 

e5. vOu 

fE~ 

fE'Ef.E~'.E 

T'I, ~Ill) 

-: r-

-1,-

-l·-

C4. 3110 

~~I ~I ,II 

-11-

5~. ~ii(' 

24' 7(11• 

:t e1., : 
:,7 1 ~I J 

-11-

-\1-

7:0. 8110 
:7. 400 
si.:·u\1 

4~. t•lll! 

-ll-

3S, ~111\ 

85. t 11
·:· 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

fPAVEL SAR ~A~E STPTIO~ I TEST 
W"RE ''Y GN GRAVEL NU~!SR rno~rnATE 
STf ;NDED BAP OF Fl~H 

Irai:::ce:s1~le Is 
lnitCP'::1blc I: 
Inaccess1bl~ l: 
lr.ic.i:::e::1~lf !s 
Inac.~e;sit•i2 l: 
B:9 EcJ1 
~ilrbl,tour,t 

Narblet~i..nt 

D1 ot~u1 ~rt-er 

D1 :::~ :·.Jj :re-::~ 

~lC•C:uC [":e~ 

Diob:i..j [..-ft~ 

[11~t:.t11J Cree~ 

f'OCI PO" t 
F.oc~ ~c.rt 

Rcc,p:·~ 

!racce:::lb!: !: 
lii-!C':.E::!;td~ J; 
1" • .art.lE.l'·Ount 
!'.a·~:e,,Jurit 

~a"!• I e~·C·'J"lt 
~e.rt:~eai:.J'"'t 

!'.arbter-.:_r,~ 

P- .;rtiJ E:fl:'..!"', t 
1'13r:ile":ii;;:..r,t 
M~rt.J :'l'o .. nt 
"l:!r~le•,·:i.~rt 

"'art~f!'::i.:.r-t 

r:un~u=: B~r 

Fur.~l!S Par 
~11r1·rJ: Bi .. 
fur~1.:s Bar 
~i~f ~~ .. 

Fa::e ea .. 
F a::e B~ .. 
Fa·:e Par 
01 ril B3" 

011\~ ea:-

P::crp::rt 
~id ~;.ot_ 

Bid Spot 
rc1ro1dcte1. 
Jnic"e:i:1ble I: 
lr:a::cf=:s1ble Is 
rarble:ncur·t 
P'arbl.ePil.J'..!nt 
Ful'QU!:. e~ .. 
F!.lngLS B•r 
F:.1~9·.1s eir 

, .. 

2 

-' 

, 
•' 

, .. 

' ~. , 
·' 

2 

-. , 
·' 

' 

' ·' 

' ' 
' ' ' 
5 

' • 

' ' 

5 
b 

6 

b 

b 

l 

' 6 

6 

6 
6 
7 

7 , , 

7 
7 
7 
7 
1 

' 

74' ,, 
163.~ 

17' .1 
l ~.:. 5 
~S.1~ 

i. 7 4·1 

1i.1:.,4 
1:6.6 
:c1~. =, 

69.:6 
l 5!. 1 
91. l 6 
1 E·~. 7 
l~S.5 

73. !Iii 
l5P.: 
I~:. 7 

8b. 71' 

BS. 7S 

r, ,., 
~· . •' 

04.B: 
52.5S 
'.U4 
g. 2(Jli 

i4.91 
~·~·I 1 ~ 
s: .. ;~ 
BU! 
lb. :'5 
1~8.~ 

14: .• 7 
6. 1;.!.11 

~.,' 15 
er• /..7 

l 07, (I 

Po.~ 

11~. 8 
15:.~ 

77.Bl 

...... , 
/i.o)I 

18:.1 

~=· 35 
s.:. ~u 

Y NU~B" FISH FISH FJiH 
CDO~D!MATE OF FISH mEREm REFEPEk:E ~<f[<E•iCE 

OF FISH STRANDED CDOPDJN;TE 1 CDORDl~"TE 2 LOwf.mATE 

30.15 
1 : .• (jll 
1 b. ,, 

2?.6; 
36.0, 
1 c.' (tO 

29. 71 
I l. 71 
21. 4 7 
U.!~ 

tJ, ',•'~ I 

l{J I ti 
'7', 5~1J 
~~ .• 411 

~. 071· 

.o;c c.·· ........... 
l ~' t ~ 
~ t·. s~ 
1 ! . t16 
~.65u 

~l,l. b ~ 

lf.1.8B 
li. 1: 
:·~' t~ 
l i I e2 
18. eJ 
1 s·. s~ 
19. ! I 
~9 •. :•4 
51,21 
1:·. 98 
13. :.7 

:.a; .. 
:8. : :. 
41. 7' 
25.~5 

'j~. ~Ii 

20. 511 

6t-. ~7 
,;.17 
1i.1(> 

l l1 • ~,r~ 

l 4. 2~ 
I~.'! 
51 • jq 

15. l =· 
2~.e1 

' 
I 
7 
2 

1 

80.5000 
-o-
-~-

-o-
45. 7(11_;1,l 

19 I 2(JCil,J 

-ti-

-(1-

-0-
8~. 4rn_.1: 

-0-
91. Bln,0 

-(1-

•lJ• 

:o. ~[· .. 1(1 

B7 .4l·~10 
9q I :,(J\)o 

73. 91.lll() 

67 ,81'1!JI) 

t4, l,llJ 11,l 

8~.f!IJ1,1:1 

65. 801•0 
b 7. 500\' 
5~. :ono 

t'l, 9U•.1(1 

62. 4LJ1.IO 
60. 00110 
Bb. 701!L1 

e:, Q~I ,1(1 

lb. 51.l\1:1 
-0-
-1.1-

26. ~00(1 
5u, 7l11JU 
1( l.2!!0 

-ti-

-r -

7?. :,1_ 111·1 

l 5, I i(,illl 

~q. 401) 
t.5.ovn 
7B. 6(1\1 

~fl,:'.•)' I 

B11. 4~·~1 
ljl9, 1 •Jl_I 

~¥,1::111> 

38. 4~tJ 
1tJC,50 
54. ~l1 1J 

~1.. vu 
1~ .. 8~111 
86. =~11,1 
1(11.211 

84, 4'.,l\I 

Bt1, ,l•J·I 

14.8Cl1 
B=, 81_11• 

45' 6'.• i 

77.. I l•'1 

37. 91:n 
: 1. ~(,r1 
4~. ~·1~1 

94. 4'"1 

59. Bl,~' 
19. 6~1:1 
:~. 4 .... 
E'~ .. S· II 

tu:. ::1 
62.70(1 
96. 801,: 
71. 71)11 

26. t0 1
• 

li1J, ~·· 
bC ,11(1•) 

~~ •• B• ii 
2•. :1_111 

3 l. b~ll! 
9~. "'.'') 

-11-

:.:t. Jiili 

2f. ~ 1(1 

71. 5,.,. 
·!!

•tl-

I OJ. 1 (1 

b4. 51•1_1 

:i.911(' 
~o· 

4t,. 9 J 

-q-

-1)-

~4' ''', 
-11-

- ,_ 

-d-
_,_ 

_, -

-11-

-(1-

~e. ~\ _. 
~7, 7U(· 

-(1-

_.·,_ 

-(·-

t:• •' 
~"' ... 

···-

-"-
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eRAVEc !AR NA'E STATION I TEST X 
~'E'E Ff.v ~ ON SRQVEL NU~BER CODRDlNATE 

F'..!ri;us ear 
Fa!:e E'~r 

fice fir 

~1 ob sud ['"ee~ 
Pa:~p;:irt 

Por~~crt 

fiocl p~:-~. 
R,:1i::~~1Jrt 

R:Op:"t 
!r.•ccc=~~t:e l!: 
ln3.c~o:S!:l~le i:: 
l'la::es:.:t:e l: 
!riacce:.:1tl~ l: 
lna;:re£sttl~ I: 
~•rtte11c:...nt 

Fu~ ;1.i:. 5~ .. 
r1 v~:ur [ree: 
~·c,:' : ::-!. 
~·oc\ ~c,rt 

:;·ocl ~crt 
F:ccl· pC>rt 
~·~[·~,or~ 

F~:l~urt. 

E~~ :r~~ 

P;o E~:t 

Jrac:~::1~le I: 
!r.i;.c:.e::1t•le I: 

Iri•cce:~1ble I:: 
Jr,acc:i.::1~:e I: 
l'iiCCE5£lb:~ f: 

Ir,;cc~:;:1:le !: 
l'i~:~i?:s1'J~E Is 
Ir:i!.cce:sible J:: 

r=.r~!e!I~'~"~ 

Fu"'gJ~ ~~,. 

Furi~·J:. Pilr 
Furg 1;: Bir 
FUrlQUS ~i .. 

Furqt.!s £ir 

Fu~19L: fo?.'" 
r:,ir,~JS Ea,. 
Fur.~'-= t'ar 
FU .. 1Q\i.S t~r 

L1o~~·~d CreE~ 

2 

2 
2 
2 

, 
•' , 
' 

2 

' 

2 

' • 

2 

7 

e 
8 
B 
B 
8 
e 
• 
8 
B 
8 
B 
e 
8 

I 

9 

' 
I 
9 
1· 

I 

9 
9 

9 
9 

9 
9 

c 

9 

' ' 9 

OF f 15~ 

-;:7, llB 
4. l 11•1 

c7. 11 

b) '63 
79,0\ 
'it., 7& 
l~c;', ll 

l8'l, l 

I ;' ~ I lJ 

11 l.; 
10. 93 
~~.96 

73.29 
~4. c: 
! :: .. B 

146.S 
15:1

• t. 
l :- • 4 

4' ",' 1 

b~ i-\; 

4. 84 -' 
77. t1 
7? .• 4 t 
r • ~111 

~. 5;,,. 
-~ ,. I 

·•·'• 
1 : •• i. 
Jt,:. ~ 

t:.? ! 
17:. ,:> 

ec. =~ 
o:.:s 

82. 9 ' 

e: .. ~s 

l ~19. 7 
Be.II 
71, Bi 

y 

COORmATE 
OF flSrl 

l5,q8 
l~. 211 

39. 4u 
'~ -.~ . .... _ .... 
5, SJn 
'27 .Oll 
1 ;., t: 
27. E'l 
l ~1, ~.~ 
0,:11111 

4.111, 
15. 4~ 
1:' 5~ 
15. ~9 

:.1' lb 
1:. :,\• 

1 ~1 • 8: 
lb. 41'1 

t5.58 
1~. l'l 
::.3~ 
~. ., . 
.&.' .... 

19' :. 
I b. :. 1

) 

15. :s 

12. ! : 
.:::7.te 
l :, I 7ti 

15.1~ .,,. ~ ... 
"'~·· . -· 

~,- .., I 

LL 1 ." 

,- ~ :i --·· .. '.' 

I l. 11 

'i" .... ""·'• , .. 

NU~iER 

OF Fl SH 

.. 

•, 

FISH 
mEPENCE 

!.:. 9r.HJ(1 

iB. 9(n:O 
34. ~l\l'll 
~,r::'. 71J\ll' 

b4. ()f•!)\,l 
78. 41:,llO 
7~.1_1(1\!IJ 

Bu. ~nnu 
11(', 7!!0 

-P-

16, 'l011(1 
61.9\.111-~ 

76. 6111_1(! 

~!. 2111,'.) 

·v· 
t:. ~ :,n0 

-11-

-Il-

l q .11:1uO 
~=. 81\~ilJ 

54.7()(1(1 

7~.6(''10 

1 'i' • qPJ(oij 

7q. :.v::v 
75. ()(1!10 
l :. :.0u:1 
e11. 9<1 ··p 

57, 5(H1(' 

14. sun(• 
~~·. t.Vli~ 

~ 1. ~(!1)(1 

-7 ! . 5(•t<1 

t:.t:.1 (1.•o 

-()-

71. St,'10 
t.7. 4011( 

C6.1 n11•• 

F!SH 
REFERENCE 

7 l. 90V 
7 ~' er1r1 

15,Qv11 
l ()7 I 711 

4\l,81J!I 

47. Cil'li 

2:.uvu 

7!1. 7(1•: 

eo, I ." 1 

~l. l\'_ 
19. ~·:iu 
9u. i"1u11 

~ ~. ¥')' 

~.~. £l•!I 

75, IJ.' I 

:1S 1 u1:n 

2e. :,111 
: 1. 711(, 

611, <(' 

~9 o t:• I 

1;\•. JL11, 

'J' 5li ' 
~:':(\I 

: 6, 5, 'I 

~.,. t 1,' 

i7 I 'ljt' 

31.', 700 
l (1f1 I ~,.I 

9t. -'L11 1 

i .! • li 1_•U 

B~ I :<· 1.I 
7 b I lll)j\ 

-~:.,er I] 

4:. '-" 7:. 71:1 ' 

:4. :\11_1 
4:. 5!•11 

4:'. (11)1 

l i .100 
ie. :'J'' 

FIS' 
REf!'EhCc 

-li-

-\1-

-n-
-11-

34. 7i:0 

~·\1l"l' 
~I Ci(<(l(j 

iiJ•I, ii' l_I 

-Ii-

-•1-

- ,. 
·(I· 

_, -

-(:-

-:1-

-\]-

·' . 
-:1-

-(. 

-1 •-

-11-

-<·-

-11-

-~ -
"'2, E _, 1 

-II-

-,J-
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6R~'J[L 1~~ ~A~E 5TATI8N I TEST 

NllSE FR• ON GRAVEl Nl'~PER 

D1c~c.:ud C.'"eEI 
D1o:i::·J~ ('"~el 

Dic·b:u~ [reel 

D1ob: ... ~ Cree1 
~inl B" 
Po~,~~r~ 

~oc~~·ort 

Ro'. I port 
fo~~~crt 

P:i:~ r:.·~ 

~·:.ctp:r~ 

lnirc~::::~le I: 
ln•::cl!:s1b:e I: 
l:ia::::e:s1:ile !-: 
lnicce::1ble Is 
lriicce:::1tl:: [:: 
I:ia:ce::itie I: 

l'!ir~; E'l<'J~"': 

~arol e,,,:\.!r t 
wi,.~1~1"..:~": 

~2'"bl~t2'.!~'t 

!'l,;rDl211>~r-~ 

rart•]E~1cur.t 

~1!'·:,.e~ij·_"~ 

l't~r::!lE"'CJnt 

l'::!r~le~:·..:::: 

rarble~0~r,t_ 

Fur1~'.!S Ba .. 
Furgu: Ba,. 
FuryJ:i :a .. 
F ~r1£L: tar 
Fu:i~us ~.;.r 

Fur:~L·: Bar 
Fu119t.:: Bar 
Fur~u~ eir 

Fu11~us f~,. 

Fur•g:.": ~i?r 

Bi'.o'. Creel 
B•ron (reeF 
F.:• ear 
D1 r•bstJd Cr!Ef 
Di ob::u;l [,.eitil 

D1o~:ud (reE: 
Oiot.:u~ C,..eei 
[11 nl B~r 

Fcrb1r~2r'1 

Inii:::e:::1bl!- l.=: 

J 
2 

2 
' 
3 
3 

2 

' ' 

' 
' 
, 
•' , 
,' 

' •' 

2 

-. 

' ' -. 
:. 
2 

9 

9 
9 
9 
9 

JO 
I(' 
lfi 
I<' 
lt) 

JO 
111 

!(' 

10 
JO 

jl1 

I u 
l J 
lJ 

I llUHBOR 
CDQ~D i Ne ;E CQORD lli'1E GF FI ~H 

OF FlS~ O~ F!S~ STR/.tt~D~~ 

182. 3 

98.•! 
117.5 
I i;i:., 7 
142.4 
~. 54t! 

6B.o4 
l~. 7 2 
ll. ,,, 

-D-

51. 311 

5(•, :.11 

16. t.4 
9~.~3 

l !iD. 5 

q~. 8~ 

l 14. 3 
l\'=i,l1 

~~' 87 
65.1'1 

b'.. 13 
i' 1. J ~ 
71.1i 

! ;.9, ! 
t 4. 1 g 
1 ~:. l 
l 5J. 4 
77. 45 
9. !1711 

it1u.Ci 
I Jt1, 2 
154.5 
128.8 
I ~1 t. 5 

B~, <15 
q:.Boi 
:45.2 

42' :5 

6. j l_ll1 

l1, OL•il 

l'f. 74n 
11.1: 
14.82 
J 7. tb 

3~.07 

:£, o4 
-o-
1 ~. j ! 
15.8~ 

11,ll(tl_o 

5, 49P 
1(1. :c 

-'• ' - •_I 

5 o:o:,, 

5, ~3 I 

., .1811 
v.ur•:: 
4. ;;u 

.,., &::~ ... ,_ .. ,__, 
""., .,, ....... , 

3:' 14 
24. 1'j 

l 1. 4~ 
17. 4'1 
i7. {•8 

32 .1 ~ 
ll.75 
4~. b~ 

• 1. J 7 
IE. 51i 

P, 11' di 

FOR DESCR1PT1Dti OF TEST s:~EDU~E 

FISH 

R£•EWIC£ 

105.300 
-0-
-ll-

-o-
qa, 6l1u(• 

-C•-
-0-
-0-

15. MO 
-(1-

-0-

t9.60il0 
:.5. SrlOO 
qc, 6l111(1 

•B. 9f".'0 
~ 1 1. 8(1110 

~.5. :N1V 

-511, 6f1l,(1 

-19. bOl<O 
~3. (1'•1{• 

-1·-

es. tr1u(1 

95. u0(1l1 

·v-
-o-
-8?.0000 
t6. (1(111~) 
96. <r0• •(• 
~4. O(iliO 

b1,200~1 

75.oOriv 
75. :.iC1v1_. 

1: .. [i~ll'l1 

•\l-

·o4. 5%0 
-(1-

-0-

-78.~(1~!1) 

le;". 7VOO 
-0-
-0-
-n-
-o-
-l-

2~. ~(11_1(\ 

~7, 7~Hlll 

]nu. vo11 

-(1-

?.8. 7v1_1f1 

FISH 
mEW1[[ 

45.80'1 
92. 5(ill 
lj.41)!! 

~,2, tll•\1 

b' 3a(l 11 

94.:011 

4~. B'•\r 
q7. 0 1~u 

i 8. (lf•l_l 

~ .... 7r.(1 

~8, l'Jl_I 

3j, 4fr) 

~~. 4(1(1 

:.9. 51),) 

64. 'i'1,r· 

/!!. 4(·:1 

48. ~'.1 ll 
·~i). t1(r1, 

-~.:. (l.'1: 

8. ("!',"' 

=?6. ~i; ) 

lo. (10ll 
19 I ''lp 

-14. 1)1',,_1 

~·"·to_' 

~' t '111•1 

1 u. bf1·' 

:; , :r·(1 

~;. 5~·" 

-36.~l,i· 

61.:uo 

c-:. 6• 11: 

1 '14, ~ i I 

t.9. lfllil 
&O .10'' 
29. 7(1!! 

15. 50(1 

4S.ltl1_1 

Fl SH 
R£FE~'E'1~E 

-1:i-
45, 71_'\' 

1L6(1l1 
58. il1LI 

-11-

-1.-

-·1-

-l)-

-~·-

-11-

at,. (11 1', 

~,_J, :_'ill 

-(1-

-• .. -

57. 71_11 1 

5i. 5il\i 

~5, 4,1 I 

48. ~trl' 
&: 'l):11) 

5;. i!!il 

-11-

-11-

- ,_ 
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• 

• 
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6P,'IEL B4R NAME STATION I TEST r 
~"ERE F• f a~ "'41EL NUmR [00,Di114TE 
Sl''PNDH' !AP or FISH 

]r,3ccess1ble Is 
filirbl!IOUl't 
r.,bl eoount 
l"drb l er11Jur, t 
i.:.irble~ourit 

Fu~g~: B~r 

Fungus !•• 
Fungu= B~r 

ho ct part 
~~:L~ort 

Pcc•cvrt 
~oclp'Jrt 

~oc,;it:,. SJ cuq~ 
Pi; Edd·, 
P1q Eody 
fll!!r~lel!.~'.1r.~ 

1"~.'·c'.etc1.1n~ 

t"~r:.:e .. ou·,: 
r;rbJ"C•c•t 

'"''l'" ,,. 
fLri9~15 Ear 
LJ.c~~~~ Cr:'21 
~~[~~=,.~ 

P:.: ~ ;i.:. ~ 
tc~~u:~~;:r. 

lr.~:ce::s1tl ~ Is 
Ini:c~e::1~le I: 
Jr,~cce:::~:: ·= 
l~ai::ce~si~:e l~ 

Jn•~:!SS~tie i: 
t'l•rbl~~'Junt 

l'lirblemour;t 
~irOle•cL'.iit 

i'!ircle~oc.:": 

:ocipc'"t 
~:o~~~~,.t 

~oclpc·t 

~o::;pfr Sl·:>L~~ 

I:-:acce~s1~:e l~ 

Jr3.::.=:::c1tie i;. 
InicU!:s:~:e l~ 

l'lirbJer1:u".t 
l"ilrble1o:iu11t 
t'lirble!ll~urit 

l'lilrble•ount 
tlarblet.o'.J'"~ 
l"~rtil eicu:it 
M~rbl!r•o1.1rt 

l'lc;rbler.ourt 
M~rbl€1!\'JIJ:",~ 

F1.myus 9•r 

3 , 
•' 

, 
•' 

-' 
2 
2 

J 

' 

) 
, 
•' 

1 
2 

2 
2 

, 
' , 
•' , 
•' 

II 
II 
II 
11 
II 
II 
11 
1l 
I? 
I: 
1: 
11 
12 
12 
Ii 
12 
1: 
Ii 
! ~ 
12 
I: 
1: 
I:. 
" •·' 

29.:t 
1I4, I 
114. B 
5~ .:2 
i'',, 8!1 

es. o~ 
57, 9:· 
4~ I .Qfl 

1::8.4 
l~li.5 

lb3. 4 
17!.l 
171. !1 

Jo, Qn 

I :.7, 6 
5,: t:n 

6:176 
lt4,4 
~ . .,' ., : 

181. \ 

1 ~'t. :. 
74.B; 
195. B 
I t'l .1 
~ ~ ~-· 
.. 'I. l 

l l5. 4 

l c6. 7 
ib. E·~ 
"l'C' .,., 
.i...J1 _, 

71•. 9!, 
~5.3~ 

l 4'7. 5 
1•1, '8 
98.24 
17 4 '9 
1i:;i3,o 

1 s;.' 
] 6C:. I;' 

178. 9 
15, I,~ 
I~ I. 5 

Y NU!BER FISH floH FISH 
coaRL:NoTE ~F FIS~ PEmENCE REFERENCE REFE>l'•CE 
0' FIS~ STRANDED cooqo1NAT[ I COOP.DIH•TE ' COOf.Dl~'i[ ; 

~I), 5~ 

15. :.~ 
ll.88 

I: .. ~9 
I:, 24 
5. el'l 
21?.Si 
11, 11(•!: 

:.. 4E'P 
14.:3 

10.13 
9.81\1 
10.67 

~7' 7 l 
:,, 6~.o 
~,' ~ L 
.i..L• u 

I, . ' ·'' 

C C Cll 
,J, J.1 

t - 'f'C' ·-··-·.! 
11. ~1: 
2 .1, '14 
16. 9:1 
~ 4. If~ 
.1,1ro,: 

6.6''() 
11. {12 

9. i:u 

! 5. ~'~ 
l ~ .. :.~ 

lb. 41 
5. 5111 

-(I-

t. ~7:1 
ti I ,)~llf 

P,IJl)L_i 

35, 7(11,ID 

-1)-

-o-
bi. (i(\(10 

7~.1~(11 (! 

37 .5(1111_; 

BS. inOC1 
6:"110\H~ 

41. 40110 
-(1-

-P-

-11-

+ 
-0-
-tl-

~2. ti( U0 
·\'-
41. lh•lli! 

38.11(1(10 
b6. 1_1(,,)(1 

-n-

97. Pl1 1'0 
~,4.(1!1!1(1 

-v-
1Cj,51.J!J(I 

-0-
-Ci-
-11-

7b,Ofrl(' 

-0-
-c·-

31_, 2:,Hlll 

-{i-

b. (lOl)ll:) 

-\)-

29. ll(l!l!i 
:6.90110 
711, 9lltl\) 

~£. 6011<) 

'ilf. CPllO 
-(1-

·v· 

·v
-(:-

-l)-

-(+-

-(I-

7:. i 1JO 
21. lJ(itl 

1 q, O•Jri 
5l.·11.1(; 
~·=I ()•):J 
t.5.111'1 

16. \)1'') 

51.~(ltl 

~5. 6UIJ 
5~.1 ~(! 

4 ~. 8t1.1 

64. :·:i11 

71. 'li1(1 

7:. B'l'I 
BS.«(• I 

] '1(,. (•ti 

3~ I 7f,I) 

68.1_1:/1 

t. ~. B1i~1 

~-:;.11 ... -. 
:9.:i1:11. 
~· 7 • e1 .. 11 
B~. ~r,i:J 

_q4,<·i· 

28' ::,: ,, 
~i.:~,u 

1:. J1J11 
lo. o·.1' 

94, I' JI: 

-~ 7. :_i:,•(1 

7~. :c10 

:9. IC"I 
b~. 5(1n 

~ l. ~· \l_I 

-qs, ~ _11, 

16. 5llll 

-75. li.'O 
qB, l U\• 

"'' q, .. , :.Ii'. 71,;1 

79 .10(: 
~ill, ~(Jl! 

61. ~.o .. 

-n-

87. 00·. 
Bo. t:li~· 

-0-

-(1-

-,,-
-o-
-'l-

6: I l 'II 

~8.1) 
0

1\l 

~0. 4111) 
30. :u1.: 

-l1-

73' ·:•1 

-u-

-n-

-: -

-··-
-3. o·_. 1.11 

_c; I: >.;, 
_,.,_ 

: j '~· "1 .' 

-1_1-

-11-

-ll-

5~ I: ll1 
-(,-

-ll-

~'·.1 )•) 
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6PAVEL BAR Nm STATIO~ I TEST 
WHfRE FIY 011 °"AVEL NU~EE~ 

ST~A'lDE'.i B4P 

fungus Fir 

Fungus Ba,.. 
Dl ob•ud ('''' 
Diohuc Creel 
D1 ob:ud Cr Ee~ 
D1oosu~ [r,e~ 

Diob;ud [reel 
01 o=isud [re!k 
C:cbsud [reel 
U1eib:;~~ ':reek 
Ou·.~ Ba .. 
Oil'.k Si .. 
Qin> Eir 
Rcclport 
Roe~ por: 
1r~::c~s:.:ble Is 
l~ii::(e:s1~le l: 
l11ilc:ess1ble [s 
ln•::cr:s1ble ls 
lniC.CESSLt·le ls 
l:iil::i:~:s1tle Is 
l11i.:i::~i::s:~1e 1: 
lni:ce:s1t•le :s 
ln1ccem:l! I; 
!nilcce:s:Dle ls 
lna:~~ssitle ls 
l"a.·tle4'1~!.l~t 

~ir~ls!:-~r.: 

t:aroler;i:•_~t_ 

~•r::i~r":;~n: 

'1ilrtl e!r:~" t 
r'ti!r~,le~::J'it 

iu~l;oount 

l"iarblf!it:D~r.: 

!"irt I Etclu"'t 
Mirwl~r:;ur.t 

P':ir~l eti:unt 
t:ur,;!..:. Bar 
Funyus Bir 
F1.wgas B;,r 
Fur1Ql!I! ~ir 
fur.gl..is. Bt1r 
Fur,gu~ Bi' 
Sicciri Cree~ 

~1rt Bar 
C10I h' 
Vi rf Biir 

, 
-· 
-· 

' ' 
2 
' ' 1 
2 
: 

, 
-· 

1 
1 

1 
J 

; 

-· , 
-· 
-· 
3 

2 
3 

1 
2 

14 
I l 
11 
11 
14 
14 
II 
ll 
14 

'0 . •' 
15 
15 
15 
t~ 

l ~I 
15 
15 
15 
15 
15 
10 

10 
15 
15 
'0 . •' 
00 

" 15 
15 
15 
15 
I~· 

'. '" 

Y NU~BEF FISH FISH FliH 
rnoRDIH'lE COO~DINATE OF FISH REFEPEtiCE REFEnEN•E mEfEli[[ 

OF FISH OF FISH STRANDED coo•:~INATE I COORDl1ATE 2 COCfiDll•A'l 

1~2.4 

159, ll 
151.ll 
120.s 
120., 
132. 6 

l1b.5 
117. b 

12l.J 
11 e. 7 
127 • .! 

!J: .. '. 
116. 9 
194.4 
m.; 
19;,, 
38.lq 
14'.. 6 
141.~ 

~1. BS 
176.1 
1 E:11, n 
111_1, 5 
1.(1, :: 

~~1. o; 
iB1 13 
144,C 
l ~ .. 5~ 
c;:,Q5 
1111. I 
10.91 
11. 94 
19>?,i:/ 

18.! '!) 

171i, 8 
153. t 
15L 4 
I IB.: 

48. 77 
t 1\4!J 
78.08 
14'.' 
156. 7 
1t8, II 
12U, ll 
75. 27 
7~. 72 
14. 1: 

13.J~ 
ti. or·1.1 

0.UO•' 
o.ooo 
!1,l_l(ll_I 

4. )(·U 

~. 4:,,1 
\). 00(1 

o.11N.1 
o. n.-11J 
9. B~i1 
1; '03 
12.1.18 

12. 43 
i2. 31 
22.oE' 
1 B. '5 
40. 11 
24. I!! 
11. 56 
;J.11 
1 (1. f:, 

17. b6 
l' I 4~ 
1:. I: 
~7 .1~ 

:.5. j :. 

llt1• E 1 
2r-. ~,= 
11\I':; 
;: • 41 
~7. :.1 

i. 8711 

1 ! . S5 
\),1.-•') 

l), U~I' 

ec .. ~ :. 
!1,!1111• 

5. 4~·: 
1 ~, •S 
1:.'99 
55.85 
17. 5c 

tl, 11(111 

34.18 
29. ~ ~ 
2s,q5 
:.1. 47 

2 
I 
-. 

, 
-· 

2 

-:•-
-1,.-

-0-
-0-
-0-
-1)-

-U-
-0-
-o-
-o-
-o-
-(1-

~5.~0\•0 

-ii-

-o-
~8. 90011 

-(1-

-ll-

-C1-

~=, l vt!•,l 

58. 4~0(1 
45. (11Jl)(1 

-ii-

-4 3. v1)i'1i.i 

-P-

-0-
-34. 2fl 1JO 
-iq. 8l11.•(1 
-(+-

-o-
-0-
-(·-

-o-
-f)-

-(1-

52. 501J(• 
bi. (1{1111~ 
%. '10(111 

-v-
-n-
-;_1-

-IJ• 

81.i. 9oOfi 
79.:0uO 

54. 100 
59 .1J01i 

51. 1101.1 

20.5fl" 
20. ~.J(l 
3:, ~lHl 
26, lflJI) 

!7. fOIJ 
~ 1. 30\l 
18. 7(1(, 

2°. !Vd 
~5. 6fif! 
35.6Gu 
21.ll0•\ 
97. 01°'·0 
;9 .601 1 

95. 5ti' 

4 2. 91Jll 
c. 801 
77. 6t1(1 

lo.£<<· 
Bl. 91H 
72. 01''' 
~l), 9•11• 

tit. :c111 

E11 , u··, 
~t. -',(• 

21. 7(11, 

79. 7'.·l1 

-~~.8(1.J 

- : 'JI), :(I 
-B~.~(.i· 

-71.b'i• 
C:" .a.{\{1 ........... -· 

56, Cl<t\I 

5~. CCJ11 

•:-.uvv 
bO,l)ull 

51. ll0\1 
Sb, 7011 

t.S ,(!011 

~Q. 60l) 

38.6(10 
39, 1011 
91. lllJi I 

~9. ll1i1 

4L011:, 

~9, Q!r~· 

7~. ~1('(1 

7" Ill•~' 
67 I t-l (' 

7~. ~1111 

8~. 40(1 

;'E.. 70~1 
81. ~.{I/) 
7~.' :,1_1._\ 

~ 7. tf1•, 

67. e· 1 ~1 

8~. 1)('1_, 

5£., 9!1,' 

-11-

2 , .• l "O 
:~' '11 1

1 

-(1· 

-:_,-
-q-

-10-

-1_,-
-8, :. 'I 

- ~ ~. t' '_, 

41.t.A· 
12(1, 41) 

4=' 71 ''i 

~~' 711 I 

-I!-

-0-

-(,-

5~·. u 1(\ 

4: .. ~,fl,) 

-o-
-(I-

F~R DE:co1;·;:0•• OF TEST S[ttEDULE 
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6RAVEL BAR NA~E STATION I 
WHERE FRI ON GRA\'El 
STRA!IDEi FAR 

Ruc~pDrt 

ln•·:C!ss1~le Is 
lrucce~si~le Is 
Ina:oe"1ble !; 
r:~rbJer.~!J."t 

~arblE-Wio1.1:-! 

l'larbl Ell'JUnt 

Mirb ! e1:i'J'it 

r.iir'Jle!l!runt 
l'!arol e110:.1r.t 

1":2rblE:•:::urt 
l'!ilr~l!::.:;~rit 

r,ilrtJ et.,Lnt 
['1;j~su: Cree~ 

1-i:oper 5lou9~ 

~3r~~efl',:J'.in: 

fliarble•c,u~t 

Me.,.~ler1.J..:.rt 

r1 C•b:uo [ree~ 

[1 1c~s1.J.~ Creel 
11•cce~s1tle !: 
M3r~l~it~..i": 

~:::;:,~j [ .. Eel 

I•i.;:.b~~d Cre~~ 

r:ut~uG Cr~:f 

~:i,:~;o,.~ 

~0( ~ ~ ~,· ~ 

~DC~ ;or~ 

~:ic•~cr: 

~::ic~~::irt 

~~: ;=:t 
f'~d Sci:t 
!;a.:ce:;.t·:~ J:; 
]r,~c:i:::::1'J!e r: 

Fig W1 
!ii'.!rt:e1110,~·1t. 

l'!a~bletc_~~ 

:it~r~:e11i~~rt_ 

~~;~l;;r 0:unt 

Filce Bar 
Dioos·~~ Cree~ 

Pocl1o't 
Ro~1 p.:rt 
>cc I poet 
Pia1 5po~ 

F~rt!J ~~E"1 

Fcrtiic~e·, 

In•cce:;.1ble ls 

•' 

3 
l 
) 

1 

2 

•, 

' •' 
' L 

0 

' 3 

' ' 
' •' 
1 
1 
I 
1 
I 

' •' 

I.Jr[ PL£A2E SEE TAE~E 

TEST 
NUMEER CDDRDINPTE 

OF FI SH 

16 
!t 
lo 

• 

1 t 
It· 
It 
lb 

I' 
lb 
lo 
!t 

It· 
lb 
17 
! 1 

17 
I' 
17 
I' 
IB 
18 
l E. 

If. 
18 
19 
11 
I' 

'' ,, 

11· 
19 
19 

it1 
:11 
lu 

is:. s 

~5.55 

IL 67 
11c. i 
C9. 55 
55,5q 
~5.76 

-1. 0:.11 

b~.~: 

;s.E7 
1q5,: 
2. iOt1 
14:'., 1 

-(l-

Q5, 011 

l8ii,6 
Hi~.1 

l:'.8. ~ 
-f)-

-fl-

I':.~ 

I?.~.£ 

l~ 1. 5 
179.b 
l':i.4 

1'{1,Q 

3U9 
I~, £.•:1 

I it:i, i 
I 7t. • .-. 

10:. ~ 
b. ::1~1 
16i. 4 

b3.~P 

7 l. ?'? 

1:.: .. 5 
1~5.8 

149. ! 
187. I 
6'i'. l 7 
174. ~ 
171. ~l 
5B.b9 
158.b 

y 
COORDINATE 

OF Fl!H 

~i;i.22 

Ju. 7 4 
4 ! '46 
:.5. l ~ 
I~ .. 23 
16. So 

-!i-

c r c: 
....... .'..! 

o c~. 1 c ... ,' 

Ii,(•_,,, 

B.111•1 
1'. 7? 
i:. ~'b 

-11-

-fl-

''"I Tl 
1 .... •1 

1e.~~ 

21. ~11 
!t .. :; ,., '. 
'-'•'·'·' 
1::.05 
Ii . .t~ 
J'..4b 
68' 19 
"! • .,~ 

1 ........ 

e.;; 
2•.: 11 

2 .1 1 •1 

1ii.46 
-!)· 

J lj' 89 

tt .19 
:i;i.tJ 

21. 78 

NU"BE~ 
OF FISH 
STR•NDED 

2 

2 

FD~; !!E5[~1PT1DN JF TESI ~C~EDlJLE 

FISH FISH FISH 
REFERENCE REFERENCE REFEREl<CE 
COOO.OINATE I COO!O!NATE 1 CDJR"ll•P: 

44. 0011( 
-IJ-

45, C')!I/) 

46. 8'1•.1:) 
5(1, ~IJOI• 

-t1-

7o. 80!1') 
58.'10110 
71. 61)11() 

: ll. !·.llJ 
B4. ~,(li:t1 
67.8•.iOO 

·(J• 

i 1:i. 5ll\·O 

-{)-

~2. t'.J,"Jil(I 

c;s.nono 
-0-
-0-
-0-

+ 
-6-
-(r-

-ll-

-(1-

-0-
-0-

79. 4r'l10 
70.tll,Jl.1(1 

-r.-
-l·-

-0-

-~·-

+ 
-(1-

-(i-

75. 51)0ll 

- (1-

61.oOnu 
-0-

68. ·lOU 
57.900 
7'), 9(,0 
55.SUo 

i7. ~(•') 
1 ,7. :1• 
8, :,1 '"I 

~,7 I :(I,) 

Bi, brr,. 

97. 6•11,1 
l Ul'. :1~1 ... ',,. 
.,Jo I'\ I 

1 (•, I' ~.i_: 
6!. Lll!'l 

15. t.·il1 

?.s. qL,·i 

-t.5,11, I 

48, 11~1(1 
~4.t·no 

e..:.,(+11:• 

8 l. ~\·'I 

~2. 9011 

91. ))•) 

-9•1, li'\1(, 

77, 4 11 1 

43. b'.ll 

96. E'' I 

t.2' ~\n: 
~ 6. ]lli) 
34, tl:I• 
13. e." 

28 .1_1c,::1 

~9. 11,11,1 

93. 5{1rJ 
fi' 61;1, 

IO] , \+ll 

7o. 9li.l 

4b. 701.' 
~~. lllH1 

-n-
~:. 9!il) 

-ll-

-u-
-11-

9.j. '1"l~· 
-(1-

-0-

-0-
-1)-

-(•-

-I·-

-•,-

s~. ·· 

2~. ~·-·" 

•Ii-

-\l-

-94. 4 
-IJ-

5''. ~·1 ~· 

~t., ~:I I 

-0-
., ... C:,•,, 
! - ' ~ ' 

-o-



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

SRA\'El BAR NA~E STATION I TEST 
ieEPE CR\ ON ER~'iEL Nu~EER rnDRDJNA'E 
STkANUE1 BAF' Gf f !SH 

B19 Eddi 
B1 g W1 
Eq Edey 
Ma.rbli:ril2u11t 
l'tarbJl!RiW~'1t 

11or~ler.:i.:nt 

~arb! e1oltnt 
E'aco11 :re!f 
Roc~por~ 

Ir.occess:~le Is 

Ini::c.ess:~lE 1: 
Big W, 
BIJ Edai 
~.arbl!!IOll".l 

t1ir~~err.o.:.:it 

!1arblc1.cu'1t 

rarbl e•:iur.t 
M~r~ l E!RiJ~nt 
r.arbler,our,t 
~irbli:r:;1nt 

"larbJe.'!D·J~t 

l='ur.~us Ba .. 

E'acc•r: Cre~~ 

B•~:r. Crt:!I:. 
Jr1iCCESS1tle is 
J;;~;:~~:s1t.le is 
~ar~Je11;:,urt 

~art~e:r;:,~·~ 

l"oirtJi::r·o•.111t 
r.•rtilet.s.!:it 
~1 ::·bsud (rtrt 
01C1t1 c;ud Cre~, 

~, , .. '" 
Fo~~p;:ir~ 

Red pc; rt 
F·o:i~'D"t 

~~d S~:·~ 
Ir.ao:c~::s;~;e Is 
J,,a::c=:=1~l:: !: 
l:"Jac.c.e:s:~le !: 
Inar.::e:s1ble Is 
Ini.cre:s1t.le Is 
lnacce:s1ble ls 
lnir:r.ess:~le !s 
Iria.cc:e:::1~ll! I: 
Big Edd, 
!"irble1ric•tJnt 
~i!rble:J~urot 

l'!iirblE-r.:::•u:-;t 

' 

2 

• " 
J 

3 
• .• 

• •' 

' •' 

1 
1 

' -. • 
• .' 

• •' 

• •' 
' ' 

. 
•' 

" •• 

" •• 

22 

,. 
" 

" ... 
" . ·' 

11.14 
84.45 
114. i 
B·J. 5; 

11. 11:,ri 

so.3: 
-: • l2ll 
64.lB 
1'"'" i: • -~1, J 

BUJ 
~{;. 55 
30.(li 
:.E. 68 
~~.Iii 

4~1, 6q 

61 . 8~ 
t.fl, bO 

St..1 ci 

I 119. ~ 
l "111, 8 
l "'~. f 
1·:, 40 
49. Bo 
9~.72 

9: .• I 9 
9t,, ~., 
I:.: .. : . 
7~. ,, ~ 
12:. 8 
1:4.8 
9.3eiO 
1Si. 1:i 
! ~.11, 6 

1 ; . .: . ~ 
1L9.5 
64.:7 

:L. 811 

~b.:I 

b:. 4P 

19t.' 
1b?,.5 
1~·5.11 

y 

COO~DBl~TE 

OF f!Ee 

29. ,,~ 
15. 71 
:1' 09 

6 1 ~. ~'7 

:4. a~ 
:.;,!'.I 
~4. ~·7 

24.01 
~3. 59 
i9' j ~ 

42. :1 
1 •.es 

5t.. 'i) 

bli, 3b 
~ 1. 17 

e:; t" 
"'""'' 

9 • .121_1 
B. 7,J!i 
12. Cc· 
Z5.2S 
0. O\i•_: 
~{1, 55 
6. I;,! 
e. 1:.) 
~' j ~IJ .. , ,., 
·"'••• 

'l" 1:-..... .l 

1]. :; 

~,:,. 7~· 

i~. ~:. 

FISH FISH 
0' f!SH REFEP.£NCE REFEF.ENCE REFERENCE 
m·~NDED CODf.DINATE I CDOFDJNA'E i CDDrt•IN"TE .. 

I 
8 

~1.20110 

85.9000 
+ 
f;8.70!J0 
75. till\l(i 
;4, %VO 
3~. 40i'l(l 
1'2. 0000 
24. I llUO 

78.uout• 
-(1-

14. Cl:jfl{! 

qi, 11(111(1 

4 7, (l[ltJl1 

5;. 8(··-'v 
B·1, 5Civr:: 
75. 7',{i.1 

62. l.Ol:Ct 
2c. 2on1.i 

75. 40l11) 

61. VOIJlj 

~·3. l· 1,l!11) 

62. CilHrl) 

b!I, 6(rr11) 

b4. 21J!i!J 

-(1-

-0-
95. 8(nrO 
49.B(HiO 
llll. 2uo 
93.40110 

-1)-

S3. 7,)110 
-0-
-u-

-fl-

- ~·-

-11-

7~. (10011 

-l)-

-r~-

-0-

0 .. "'lf,(1 
l.'1.I. .. 

2~ I l(•L} 

~9. 7·JI) 
4i. (1f,ij 

B~.<'Oo 

lll~. 41J 
H~5. 411 
49, 1l(Jir 

1i:4'111_1 
56 I 1 (•il 
c: I 7/)f1 

..... i: ~ ' 
~· ~ • ..f\" 

3b.6U!J 
9:1, 1)' 1tl 

-7!,~.111; 

7 4. t ()1_1 

71. 411<1 

81.2\'il 
81. qnu 

l!•i. s:.1 

SS. 7\"J 
79. ~11•1 
4 t. u:.u 

1 ~. ~1111 
E. ~[)(,11 
77. 91.•' 

~.(I.: 11r, 

41. i{1i_• 

9. =··~111 
7' t.1:•1,\, 

~?. {jf_ I) 

5~, l(rll 

71. sv .. 
71. 51'10 

77. r"011 

5:, !J!J!I 

tr,1~. oo 
711, 1_11,11 

bO,t10 1J 

-0-
- (1-

-0-
-u-

-(1-

-II-

•!,I-

-(,-

-11-

-1!-

-(;-

-~:-

-n-

-I -

-fl-

91. 1 ll" 
9" I e••f 

-{!-

-(:-

_,,_ 

-•j-

-II-

-ii-

e: .. -.·:r:1 
E~, Vii~\ 

6:' ~: .. :: . 
'~' ... 

-~)-

-11-

-11-

-'l-

~ !. ~::,•_ 

~JTE fLEH SEE ~AP.cE ;oq DESCRJDT!ON Of TEST SlHEDLLE 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

6RA'1'El BAR ~~l!E 
i~ERE FPY 
STRA~JED 

f'lilrble1ourit 
P!i1rble,101Jr•t 
Milrbl!Jiount 
M•rt.le110'..I.,: 
r:artl'''~~r.t 
l'lar~l !:"Ot.i~~ 

~artile~ou~t 

1',arbl~•our.t 

M1rbl '""'t 
~.l!r: t !:'l'·Ot..r.! 

)'!~rt•IE1tc.1Jrt 

"li?.rtileri:.u~t 

~irbl el'.'.•':'Urit 

"li3rbli:!~~U;)t 

11arr.l !tou'lt 
~ar~ I 21,:~r.t 
l'ii!rbl e,!: Ji,t 

l".a .. ~ier:·J·~rit 
f'lilrbl e'~urt 
l':arbl Et!:·urit 

~irt.le•r"nt 

11ar:·ie•cJrt 
!"art<J er.:~1.:1t 
~arbtetCIJ'l~ 

l"larble11:::.1Pt 
•cr~le1iour,t 

rarO!e•cur,t 

~•rblet:Lc:-t 

fl!ar~:e!5:...il"~ 

!'lart·it~c!.lri: 

1'1art'.!:e1!:.J'1t 
~ilr bl E~CL:1lt 
l'lar~lEllt:J:'lt 

~iH b! '?~CL."'l 
l"ir~:!rf-:O!.ll'H 

l':irbl!l!l!:Ur"it 

Furi~us B~r 

Fur,~u~ Par 
(11,,bsi.~ Cree~ 

ll"tiCCE:~ltle ls 
:r.il:te:s1tle I; 
Inactr:s1ble lo: 
E1 g Eddy 
Mirble-1ount 
rlarblen::u~,t 

l'•rb!e"c.ir:t 
rlarbl!t~urit 

~c:on Cre-r~ 

Bticc.r• Crl!!I~ 

D1c:b~u~ (:""fe~ 

STATION I TEST I Y NUMBER 
ON ERA'iEL NUmR COD~DINATE toDRDINATE OF f!SH 

BAF Of FISH OF FISH STRANDEO 

2 , 
•' 

, 
.' 

3 

, 
•' 

3 , 
•' 
) 

, 
' , 
' 
J , 
•' 

3 

~. 

J 

J , 
•' 

) 

: 

•' 

, 
.' , 
•' , 
.' 

'· 
2 , 
•' 

, 
•' , 
•' 

I 
1 
2 

"' " 
"' •.. 
., ... 

73 ,, 
•·' 

., ., 

. .' 
" •.. 

,, ... 
" ... 
,, . .' 
,, •.. 
,, .. 
,. ... 
" . .. ,, ... 

..• •.. 
,, . .' ,. •.. 
., •.. 
" .. 
"' ,, ,, 
•-' ,, . .' 
" ·' -. 
" 

142. 6 

134." 
119. ~ 
114. 4 
11:.8 
l t 7. 6 
111.6 
121. 7 
12~ I 4 
5 7 • 7~ 
77 ,+}ii 

74. 2fl 
64. 04 
b2. ~B 
5(1

• 54 
:b. C•1 
!(i, 24 
28.58 

:,~. 92 
:.3. 44 
:o, :s 
4 7' 1: 

05. 84 
59.~e 

~5.76 

54.~a 

~0.00 

41. 15 
:.e.oe 

1. l 61J 
1. U41J 
I. ~ '1rJ 

IB7, 4 
152. 7 
l 3. 5:, 
I 7fl, 5 
13·:1. 9 
48.43 
20. \)b 
I. 721, 
IC.7 
156.6 
r: .. 21 
79, 91 
122.9 

17 .41 
54, 96 
ll. t10t' 

ol.27 
67. 48 
11 . e7 
72. 91.1 

81.17 
E4, ~~, 

77.~5 

57. 71 
C""I •C" 
... ~. l.J. 

2ll. 58 
l9.o9 
13. 87 
1 if. •)3 
27 ... 1) 

46. : ~ 

5~. 48 
5(1, (i4 

5~1. 54 
6 ), ]~ 
65. 4t: 
69 I ~7 

~8.87 

b~.71 

!L II 
50. 91, 
45. 9E· 
~;' Qc;' 

32.97 
'iC" 1'1 
.. .J,,J. 

l 4. 56 
~1. '8 
31. '1 
17 .17 
25. ti!i 
It.. 011 

30,!l 
,11, ft: 

'', v; 
ll, !l')!J 

5.26U 

0. (l{t~I 

' • 

' 

' 
1 

' I 
4 
1 

) 

l 
1 

1 
1 

NOTE f'LEASE 2EE m~E FDR DESC~IPT!ON OF TEST S[HEiiUcE 

FISH FJSH FIS" 
REFERENCE REFERENCE REFEREllCE 
COORl·lNATE 1 COORD:NATE 1 rnorn~m ~ 

+ 
-0-
-u-
-0-
-v
+ 
-0-
-0-
-o-
-0-
liJ~.(,0(1 

91. 0111J0 
77, 11{/ll•J 

b 7, (1(1p(1 

o4.1Jl100 
54.t•uOC· 
~8.rJl_lr1(1 

S3. Ol':tO 
46, ll(tOl• 

s:.(r1yi(J 

55. ::1.1111, 

57. !10(,~i 
5~. lit•'jfl 

7l1 • (1(1!·0 

77 I (J(1(1(l 

BJ.OO,,Q 
65.0l1110 

B6. !l{·flV 

88.UOnO 
78.000(• 
75. Q,1nO 
7:. (l(J~jj) 
51:.l_l(/l_i(/ 

4b. Olll!(' 

:a. 0000 
3:. Q0(10 

38. fl(J!IO 

+ 
-ll-

: 4. 20lH) 
-(•-

-0-
5i. 0(1(1t1 

3i.OO(i(1 
4U, 8(J!}IJ 

-1)-

-0-

90.40VO 
-o-

46.UOI· 
l Jo.O" 
34.(•llll 

7tl, 1,(1L 

bQ, I :r.) 

73. '.'l '_I 

7~.1;1j(, 

s:. Ci(l(] 

87. !1Q11 

Bl ,!•011 

~!f, IJI!'.• 

57 I l'fl~i 
3J,!!(IO 

4i'110-i 
4 '• !•',1.1 

s:. fi(iiJ 

79. •_11 11: 

B·J. l .. ~' · 
b J, (1\1(1 

79, rP(hr 

61. !{l\l 
7 t' [\i'l_1 

7 ~, ll(i I 

71.000 
65.i•Ou 
bl.%0 
73. (l(•ll 
79, ·,.r)rl 

83,00\l 
75.0011 

B:i.0011 
87, ll(•U 

~: ,oo:: 
] I'~' I ({i 

1\•t.. \•IJ 

104.l!O 
le.O('U 
~·r;, 6(10 
!.7' !J(l:"l 
1'~. '·-'0 
7 ~. 6!jll 
4\1, :!)(] 

54,ll~~I 

BS. b0l' 
lOti. 4CI 
79. t/10 
56, 6(1U 
27.JOu 
4!.800 
2:. 9tl0 

55. (lli•l 
6!. (11.i· 

10~, II J 

101 .• ,., 
11: I ~i() 

1 lU. !i(' 
1211.flll 
115. 11(• 

il·9. \li
0

I 

-1)-

-i:-

-!i-

-11-

-\I-

-Q-

-1)-

-n-

-o-
-l)-

-._.-
-1,-
-(1-

-ll-

-1,-

18. (1• 10 
~:. 1 Ill' 

6U"\' 
4;., 4!1 

-'J-

-ll-

77, ! 'II) 
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• 
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• 

• 

• 

• 
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APPENDIX 0 

CELL MEAN AND STANDARD DEVIATION DATA FOR THE 198b SALMON 
FRY GRAVEL SAR STRANDING ANALYSES 



• 
M'i, 1uns 1nd shndard drvut1o;s b1srd on dr,rndro~ vm1bie: LD6~U~ 

• I lnd1c1trs st1t1st1cs ire coll•,srd Dv!r !~:; '•'~or 

F1ctors: S 6 W E R N ~e•• 
. , 
;, .... 

I I II I ~ ! 6 o. :1: 0.1:(: 
I I II I •8 \!, !.6r: (1.b7~ 

• 2 I I I I 108 C.: :E f .. - ' 
',), ~ ... 

3·1111 bO 0.11::6 <i. i:.s 
l l I I I 10i v.'".;_ {l, ~-:' ~· 

I 2 I I I 1(,8 0.: :· l o.;:1 
I I l I I 1: ei.:30 0.1.:.7 
II 2 II •o ,. 0.1 ;9 0. •:1 

• I I 3 I I 72 o. 2~t 0. 4:3 
I I I l I 106 o.:~5 (,, l.54 
I I I 2 I 103 0.1::1 (i, 4.l.~ 

II I I 1 IVS (1, 2lt2 ,l, j78 
I I I I 2 108 (I, :£21 0. ,:, 1' 
I I I I I 24 u,4q3 ( .• t.95 
1 2 I II 24 0.6•t 0. 65i • 2 1 I I I " o.~01 (I, 411 
2 i I t t bJ \),(,c' ( .. :i~' 
3 I I I I 36 v. ooq \JI::, 9 
3 2 II I ;:1 0.C2i o. ::4 
1 I I I I 16 \: r o::-:' ~'. t:to 
1 I : I I 16 0. ~~4 

. ,, 
\,. :i .. ~ • I I 3 I I 16 0.466 (1, i75 

2 , : I I 36 ., 'C"'"' 
:.i.1 .. 1 ( ': i l 

2 I 2 I I 36 (·.(!BS o. :61.· 
2 I 3 I I 3! ~. ! ~2 <;, 3:~ 
3 I I I ' :o o. (1~:. ,0.155 
3 • : & t 20 o. oc;c. c .. ..,.., 

.~o . • 3 • 3 t a 2tJ 0.104 (I, 25' 
1 I I 1 I 24 i). 555 0.666 
1 I I 2 I 24 o.sa4 o. 69; 
2 I 11 I 51 0 ,.. 0 , .• 

I• e o 

2 I I : I SI o. 0;2 o. L7 ~ 
3 I I 1 I 3C O.G>I (', 2: 1 • 3 I I 2 I 30 o.oe:; C.260 
1 I I I l 21 0.390 o. 4:; 
1 I I I 2 21 o. 759 o. e:1b 
2 I I I I 51 0.177 o. 369 
2 I II : 54 0.079 0.259 
3 I I I I 30 0.1J6 c.~e: • 3 I I I 2 30 o.u46 ~.17!> 
I 1 l I I 36 0.,60 C.488 
I I 2 I I 36 0.199 0.1:1 
I 1 3 I I 36 0.207 o.~06 

I 2 I I I 36 0.200 0.4~~ 

I 2 2 I I 36 0.191 c.~.A5 • I ; 3 II 36 o.2os 0.1:.3 
11 I 1 I SI 0.235 o. 187 
11 I 2 I 51 0.209 0.457 
I 2 11 I SI o.~1.c 0. 42' 
I 2 I 2 I 54 0.181 0.414 
11 I I I 51 0.217 0.121 • 11 I I 2 54 0.227 0.5!3 
I 2 I I l 54 0.187 c.~24 
I 2 II 2 54 0.215 o.s,o . . . 

IJ17?'··· J,r !6 It 
v r-1 vl..oc ... I ( 

fJM{J :../ ( ~(."r~ ) 

:s= slope 
'3::~ .... ~~ 
v-1~ wu.lc. V\1t"' \oo-1" 
e = e,,.,d{ lo...i 
<= f°D.>""' 'P .-ci:l-e. 



I ' l ~ • jo ~I,~-~ <--
'J, ... ~ .. 

• I I Z 1 I 30 o. 1 lt (', ~10 
I I 2 2 I 36 0.2B: 0.5~~ 

I I 3 1 I 36 0.374 C.6~t 

I I 3 2 I 36 uJ1:1 (1, 1!1 

I I l I 1 36 v,~~: O,L:4 
I I l I 2 36 G.218 '·'· lQ4 
I I 2 I l le o. 169 o. :s; • I I 2 I 2 36 0.229 v. 497 
I I ; I 1 :;; o. !96 o.:5~ 

I I 3 I 2 36 0.216 0.561 
I I I 1 l 51 (,, 220 0. :.7b 
I I I l 2 51 0,22; (i, 5~~ 

I I I 2 1 ~.4 0.181 c I 38~ • -11122 54 0.213 v.Sui 
1 l 1 I I 8 0.634 0.6:5 
l l 2 I I ii ii, 448 (i.b:'5 
l 1 ; I I 8 c. 3~' c.' 78 
1 2 II I B o. 61" ,), 071 

• 1 2 2 II B c. 7:1 o. cor, 
l 2 3 II 8 O.Slb o.;u; 
;: 1 l I I lb o. l! 7 u. 415 
2 1 2 II 16 0.155 0.3'5 
2 l l I I 16 o. 1 a: 0.3•8 
2 2 l I I 20 o.u69 O.i13 
2 2 2 I I 2'• 0. c.:5 (' 100· .. • 2 2 3 I I 20 u. 101 ( I 2s; 
3 l 1 I I ll 0.000 (,' '11l!l 

3 1 2 I I 12 0.09: fl,:.~ 7 

: 1 ~ ' l i.~ O. Uc c . .:10 
:. 2 1 I I 8 ii. 087 -" v • ..:11._. 

} : ; t t a O. vS7 ~.=~~ • 3 2 3 I I e £1, 0Bi ll. :45 
l 1 I ; I 1: 0' ~:; \ . i:~ 
1 l I 2 I 12 o.s~t (i,tJ:;•_I 

1 : I 1 I 12 O. l7: u. b(i~ 
1 : I 2 I 12 o. bi; v. 731 
2 I I I I 21 v.2;: c. 4~5 • 2 l I 2 I 21 fl, )19 o. 351 
2 2 I l I 30 Ci. oq2 .. o. 1;: 
2 2 I 2 I 3u o. (116 o. 176 
3 1 I 1 I 18 O.OJJ c. ~2~ 
3 1 I 2 I 18 o. ~lb 1 o. :s~ 
3 2 I I I 12 0.U5S (I, ~._1~: • 3 2 I 2 I 12 O.llo o. 27~ 
l I I I : li o. :ec 0.'.08 
l l I I 2 12 (I, 606 u.851 
l 2 I I 1 12 0. :s: 0 •• :3 
l 2 I I 2 12 0, G 11 (), 1~: 

• 2 l I I 1 24 (I, 2~" 0.4:G 
2 1 I I 2 21 0.179 n. 3~ i 
2 2 I I 1 )0 o.rn ". 1..:•1.. 

2 2 I I 2 30 t), (1(11) O.O(•V 
3 1 I I l 18 O. loo c. 298 
3 I I I 2 18 0.039 o. a:; 
3 2 I I I lZ 0.116 O.ZJO • 3 2 I I 2 12 0.058 0.200 
1 I 1 I I e 0.43: 0.359 
l I l 2 I 8 O.B•i 0.765 
I I 2 I I 8 0.317 <i. ~z; 
l I 2 2 I e o. 82< 0.701 
I I 3 l I 8 0.986 o.9:e • l I 3 2 I 8 0.(.BJ 0.245 
2 I I l I 18 o. 13e Q.~fl5 

2 I l 2 I 18 0.177 o. 351• 



~ ... ~ . l: I), lv,,1 ~J .... '1~ 

2 I 3 1 I 16 0 '"' c. ~ l: • •• 1; 

2 3 2 I !B 0.000 O.VOJ 
3 l l I lO 0.069 o. ij:; 
l 1 2 I 10 0.0(10 (l, 1)(1D 

3 2 1 I 10 (l, 0(\l o. ~0'.1 
3 2 2 I JO o. !7l o,3qo 

• 3 3 1 I 10 0. ~ :1 ,,,.2 

3 3 2 I 10 0.069 (1, ~19 

I 1 I j 8 o.57i u. s:c· 
1 l I 2 8 O. iC4 0.74: 
l 2 I l 8 c.:11 O.tF 

l 2 I 2 8 0.658 o. 724 

• I 3 I l 6 c. :c~t o.~5~ 

-J 3 I 2 8 I), 7l~ 1. 02(1 

2 1 I l 18 o.: 9~ 0,3;9 
2 l I 2 10 0.1:; O.J5S 
2 I 2 I 1 16 (;, I 00 c.2:;2 
2 I 2 I 2 16 (I, (;7/ 0.:24 

• 2 I J I I Ja 0.2JE (I, (1)9 

2 I 3 I 2 16 o. 0:9 D.16~ 

3 I 1 I i l" {1. Qe; 0.21~ 

3 I I I 2 10 0 I •.lO~l o . .,,1{1() 

3 I 2 II 10 o. ill c1. :-:;u 
3 I 2 I 2 10 O.OCJ ~ 1 (•(Ii_) 

3 • ~ • I I 0 ~.(it~ (I,: L 9 • 3 I ; I 2 IV (•. 1:1 o.~92 

I I I 1 i 12 0.347 o.::: 
II I l 2 12 o.n~ c..a:i 
I I I 2 i 1: 0.414 (I c .... 

"'"'"·' 
1 I I 2 2 12 o. 75:. o. 6i1) 
2 I I l I 27 o. 235 0.420 • 2 II 1 2 27 0.092 \), 27: 
2 I I 2 1 27 (: .118 0.296 
Z II 2 2 :1 

o. ''"' 
o.::c 

3 I I 1 l 15 0.09; 0,21; 
3 I I l 2 15 0,04~ (', 171 
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I 1 3 I 1 IB 0.100 o. 298 • I 1 3 I 2 18 0.292 0.455 
I 2 1 II 18 0.215 0.368 
I 2 1 I 2 18 0.243 0.450 
I 2 2 I 1 18 0.3tl O.H5 
I 2 2 I 2 16 0.313 0.654 
I 2 3 I I 18 0.183 0.421 • I 2 3 I 2 IB 0.177 0.4"3 
I 1 I 1 1 27 0.195 0.343 
I l I 1 2 27 0.272 0.416 



I ~ I ~ _ L' v. l ~. ',• .... :• 

• • 2 l 1 l 27 o. 27 l 0.411 
I 2 II 2 27 o.3l1~ v. 59i 
I 2 I 2 I 27 0.215 o.~1; 

I 2 I 2 2 27 0.205 0.422 
I I i 1 I 16 0.2;2 C.:>fB 
I I I I 2 IS 0.205 v.439 
S I 1 2 I I~ 0.077 c.22.a • I I 1 2 2 lB 11.m v.~l~ 

II 2 1 1 1a O.:!i~ C.4:'4 
I I 2 1 2 18 o. 3(l4 v.0118 
I I ; 2 1 16 C.477 0.1:; 
I I 2 2 2 18 0.215 o.ca 
I I 3 1 I 1 a c.~:~ 0.4~5 • I I l 1 2 lB 0.353 0.46• 
S I 3 2 I 18 0.061 0.259 
I I 3 2 2 18 0.116 o.:57 
1 1 1 1 I ' 0.11: o.3~7 

1 1 I 2 I ' 0.347 0. 4(•0 
I 1 2 1 I 4 0.520 o.:•1 • I 1 2 2 I 4 0.621 0.456 
1 1 ;, 1 I ' O.b93 0.5b6 
1 I 3 2 I 4 0.000 0 I 0('\1 
I 2 1 1 I ' o.~n o. 763 
1 2 I 2 I ' 0.347 0.400 
1 2 2 I I 4 1. I 9i :.o.:~ • I 2 ~ ~ t 4 1. 353 0.9~: 

I 2 3 i I 4 0.7:~ "' C'' t v ... u ... 

11 3 2 I 4 (l, b: I (1, i27 
2 1 I I I e 0.2b~ o. :.5~ 
2 I 1 2 I B O. 01\1 ('. (J\J\' 

2 1 2 1 I e C.057 (), :t~ • l 1 2 2 I B U.484 l,., fl~() 

2 1 ; 1 I B o. :11 C.4~~ 

2 1 :; 2 I 6 O.CB7 (·. ~L5 
2 2 1 1 I jQ C.211 0 l' C' . . ' 
2 2 1 2 I 10 o. (lb9 v.:11 
2 i 2 1 I H: 0.1 ~; 0. ~;, • 2 2 2 2 ' 10 IJ,(\(il) (!, 1,01. 

2 2 ' " 10 0. 1 Iv c. 3~i 
2 2 3 2 I 10 0.000 u. \)~!(! 
3 1 1 l I 6 c. i i6 O. :E:, 
3 I 1 2 I 6 v.116 o.~e~. 

3 I i I I 6 0.000 (1, (1(,ll • 3 1 2 2 I 6 o. OOv 0.00 I 

3 1 3 1 I 6 0.16i 0. 441 
3 1 3 2 I • 0.000 0 .'100 
3 :' l 1 I 4 0.173 o. ~.47 
3 2 1 2 I 4 O. IT3 0.317 
3 2 2 l I 4 0.000 o.w: • 3 2 2 2 I • 0.173 c1. :m 
3 2 3 I I 4 o.ooo o. o.io 
l 2 3 2 I 4 \), (1(1\1 0.00•) 
I l I I I ' o. 347 o.~~v 

I I 1 2 4 0.173 (I,:.•; 
1 l 2 l 4 C.69: o"'"'' • l l 2 2 4 0.448 0.540 
I 1 3 1 4 0,17;\ o. }~7 
1 1 3 2 4 0.520 O.o64 
1 2 l l 4 o. :l47 0.100 
I 2 l 2 4 0.576 o. 763 
I 2 2 1 4 1.454 o.q11 

• I 2 2 2 4 !. (196 o.9a1 
1 2 l 1 4 o.549 O.b34 
l 2 3 2 4 0.795 O.bOI 



~ l I a ~ • 0.1 i ~ ll. ~-j 

• ' l ' 
1 a o. 3;7 0.6~5 

1 l 2 2 8 0.173 0.321 
2 1 3 8 0.00(, o.ooo 
2 1 3 2 8 0.397 0.U5 

2 2 I 1 10 c.1n o. 39: 

2 2 I 2 JO 0, 139 0.292 

• 2 2 2 t 10 C.069 0.:19 
2 2 2 2 10 0.110 o. :i~~ 
2 2 3 1 10 0.1 !(; 0.3H 
2 2 3 2 10 (1, 000 \•,coo 
3 I 1 I c o. I:' o. :e: 
3 I I 2 6 (•. 116 0.:e: 

• 3 I 2 I 6 0,(10, u. 0(1 ~ 

3 l 2 2 6 u. 0(Jfl L,J, \,.l\,1(1 

3 I 3 I /; 0.183 0.'~1 

3 I 3 2 6 o. 000 O. OIJ•! 
3 2 I I 1 4 o. 17~ o. 3t.-7 
3 2 I I 2 ' 0.173 o.~1;1 

• 3 2 2 I ! 4 o. 00(1 {l, 0{10 

"3 2 2 I 2 ' O. li3 0.317 
~ : 3 l 1 ' 0' (1(,\1 O.OM 
3 2 3 I l. 4 o.oov O.Vvo 
I I I 1 I 6 ~. 462 o.;sa 
I I I I 2 b 0.461 O.Sbt 

• I I I 1 I 6 o. "3•7 o. 39r1 
I l I 2 1 b 0. 299 (l.4SJ 

I 2 I I I b ~.597 0.1•; 
I 2 I 1 2 6 1. 0oc 0. B(15 
I 2 I 2 I 6 o. 970 0.9l: 
l 2 I 1 1 6 0.57P o. 6'1 

• 2 I I I I !: o.C5E c. ~·;~. 
2 I I I 1 11 0.380 o. •1: 
2 1 l 2 ! 12 o.~~~ ~.~~0 

2 1 I 2 2 12 (;. ! 16 \t, :11. 
2 1 II 1 .. 

IJ G.L:~ 0.4:1 
11 II 2 15 0.119 d, 3~t 

• 2 l I 2 I 15 n. vC1C G.OGO 
2 1 I 2 2 15 v.04o 0.179 
3 II II ' o. !99 0.408 
3 I II 2 9 o.~vo o. 0'10 
3 1 t 2 I ' c.ooo O.CGV 
3 l I 2 2 9 o. 0;7 0.2;1 

• l 2 I I I 6 C.116 0.:2~ 

3 2 I I 1 6 o. 00·) ti. (100 
3 2 I 2 I 6 0.000 0' (10(1 

3 2 I 2 < 6 "";1 
• ~~r: 

ll • ..iJ~ 

1 I I l i 4 o. 34 7 0.4v:. 
1 I 1 I 2 4 0.402 o. 805 

• I I 1 2 I 4 0.347 0.4(10 
II I 2 2 4 0.347 0.400 
I I 2 l I 4 o. 795 o. 741 
I I 2 1 2 I 0.922 0.177 
I I i: 2 I 4 1. 3~3 o. 704 
I I 2 2 2 4 0.621 (I, i27 

• I I 3 I I ' 0.448 C.54: 
I I 3 I 2 4 o. 968 0.338 
l I 3 2 l 4 0.275 0.5~9 

I I 3 2 2 4 0.347 0.69:> 
2 I I I 1 9 0.270 o.co 
2 I I I 2 9 o. 231 o.:>47 

• 2 I I 2 I 9 0.000 o.ooo 
2 I I 2 2 9 0.017 o.:31 
2 I 2 I I 9 0.077 0.2~! 
2 I 2 I 2 9 0.199 0.4"8 



.a. ' .L L L 9 l 11 (j / 1' t,l I .. •' ~ 

• :1 I 3 1 ' q {!, ::: o.:!>6 ' 
2 I 3 1 2 9 (:, 27! 0.01 

2 I 3 2 1 9 ('. 000 0.00~ 

2 I 3 2 2 9 0.017 G.2:: 
l I : I 1 5 0.277 c·. :eo 
3 I I I 2 5 0.0011 - ' 11,V •V 

• '3 I l 2 1 5 0.0(10 c.~~i::i 

3 I I 2 2 5 U.277 v. :e1J 

3 I 2 1 1 5 o. 0(•0 u. Cl.l\1 
3 I 2 I 1 5 i.ooo 0.000 
3 I 2 1 1 5 o. (10•· 0.(10) 
l • 2 2 2 5 0.139 0. :. 1 (\ 

• 3 • 3 1 1 5 v. ~:o o. ~~ l 
l I l I 2 5 o. 00') 0,1.1·G 

3 I 3 2 I 5 O.OvO c. ()~10 
3 I l 2 2 5 o.ooo 0.000 

I I 1 l ! 9 c .,.,, 
...... ! o. :.47 

I I II 2 9 0.154 Q, jl_lb 

• I l l 2 1 9 o.on ~. ;:: 1 
I l I 2 2 9 0.154 O.:ivo 
I 1 l 1 I 9 Ct. l ~4 (t, 306 

I 1 1 1 2 9 (1.15• 0. )tic 
I l 2 2 ! 9 o. ~·J7 o. 593 
I I 2 2 " ' (i,: ~9 0. 40i 

• I 1 3 ! I 9 0.19Q o. 4( 3 
I I 3 I 2 9 o. 5l17 0.531 
l 1 ~ 2 1 9 c.ooo (1, 0')~1 

I I 3 2 ;_ 9 0.07i t'. 231 
I 2 : I ! 9 o. 35:. 0. •:1 
I 2 I l 2 9 0.25! ~.557 

• • 2 ! 2 1 9 (1,(177 0.231 
I 2 1 2 2 9 o.~11 0.347 
I 2 2 1 ' 9 0.21; 0.6:: ' 
I 2 2 1 2 9 o. 45~· O.B~;i 

I i 2 : l 9 L•ll o. s:: 
I 2 2 2 2 9 0.231 o. !i9~1 

• I 2 l I I 9 0.2~~ C.'2' 
I 2 :; I 2 q 0.191 0.4(:8 
• 2 3 2 1 9 C.1'2 . ~. ;eo 
I 2 3 2 l 9 0.154 V.4~i 

I l I l I ' 0.317 Q, ~;~ , 
1 I 1 I 2 2 o. 00(1 0. ll(i~ 

• l 1 l 2 : 2 o. :•7 0.410 
I 1 1 2 2 2 o. :11 0.49v 
1 1 2 I I " 0.6;} c. (i0{l ' 
I I 1 I 2 2 0.347 0.100 
1 I 2 2 l 2 ,,693 c. (1~(1 
1 l 1 2 1 2 O.S4Q •;, 777 
1 I 3 I I ' 0.317 o. 490 • • 
1 I 3 I 2 2 1. 040 0.•9D 
I I 3 2 I 2 0.000 0.001 
II 3 2 2 1 0.000 o.uoo 
I 2 I 1 I 1 0.317 0.490 
I 2 I 1 2 2 o.~os 1.138 

• I 1 1 2 I 1 o. '47 0.4'0 
l 2 l 2 2 2 0.347 0.49V 
I 2 2 I l 2 0.996 1. 2!7 
I 2 1 1 2 2 1.498 1.139 
1 2 2 2 I 1 2.013 0.09' 
I 2 2 2 2 2 O.b93 o. 99~ 

• I 1 3 1 1 1 0.549 o. 77i 
I 2 3 I 1 2 0.89b c.2S7 
I 2 J 2 1 2 o. 5'1 o. 77' 
I 2 3 2 2 2 v.b93 0.%0 



2 1 1 1 2 4 0,347 o. •oo 
2 I I 2 1 4 o.ooo o.ooo • 2 I I 2 2 4 o.ooo o.ooo 
2 1 2 1 1 4 o.ooo o.ooo 
2 I 2 I 2 4 0.173 v.347 
2 I 2 2 1 4 o. 795 o. 7'1 
2 I 2 2 2 4 0.173 0.347 
2 I 3 I I 4 o.ooo o.oc~ • 2 I 3 1 2 4 o. 621 0.456 
2 I 3 2 1 4 0.000 o.oou 
2 I 3 2 2 4 0.173 0.347 
2 2 1 I 1 s 0.3SB 0.511 
2 2 1 1 2 5 0.139 0.310 
2 2 I 2 I 5 o.ooo 0.000 • 2 2 I 2 2 5 0.139 u. :ilO 
2 2 2 I I 5 0.139 o. 310 
2 2 2 1 2 5 0.220 0.491 
2 2 2 2 I s 0.000 0.000 
2 2 2 2 2 s o.ooo o.ooo 
2 2 3 1 I 5 0.220 o. 491 • 2 2 3 1 2 s o.oov o.ooo 
2 2 3 2 1 s 0.000 o.oco 
2 2 3 2 2 s 0.000 o.ooo 
3 1 1 I 1 3 0.231 0.400 
3 1 I I 2 3 0.000 o.ouo 
3 I I 2 I 3 o.ooo 0.000 • 3 I I 2 2 3 o. 231 .0.400 
3 I 2 I 1 3 0.000 0.000 
3 1 2 1 2 3 0.000 o.oco 
3 1 2 2 1 3 o.ooc 0.00(1 
3 I 2 2 2 3 0.000 0.00\/ 
3 1 3 I I ' 0,366 o. 6:14 ' • 3 I 3 1 2 3 o.oou 0.000 
3 1 3 2 1 3 o.ooo o.oco 
3 1 3 2 2 3 o.ooo 0.0(:0 
3 2 I 1 1 2 o.:m o. 490 
3 2 1 1 2 2 0.000 o.ooo 
3 2 1 2 1 2 o.ooo 0.000 • 3 2 1 2 2 2 0.347 0.490 
3 2 2 1 I 2 0.000 c.ooo 
3 2 2 1 2 2 o.ooo o.oc.v 
3 2 2 2 1 " 0.000 o.ooo L 

3 2 2 2 2 2 0.347 0.490 
3 2 3 1 1 2 0.000 o.ooo • 3 2 3 1 2 2 0.000 o.ooo 
3 : 3 2 1 2 0.000 0.000 
3 2 3 2 2 2 0.000 o.ooo 

-------
F111 for testing ho1ogene1ly of btt•••n sub;ects v•r1anc!s=Not def,otd 

• 

• 

• 



• Ar~). ~be... 
~ \ '} L-1:> ( ~ )._ 

/)MP - \ -
M's, 1e1n1 1nd st1ndard dev11t1ons based on dependent v1r11blt: LD6WU~ 

• I lndic1tes 1t1t1st1cs 1r• coll1ps•d over this factor 

flctors: S 6 M E R N ""n S.il. 
I I I I I 201 0.300 o.~91 

l I I II 96 0.552 o. 7b0 

• 2 I I I I 48 0.095 o.nc 
'31111 bO O.ObO 0.23! 
I l I I I 120 0.316 0.661 
I 2 I I I 84 0.234 0.441 
t II I I 68 0.30' 0.531 
I I 2 I I 68 0.369 0.605 

• I I 3 I I 68 0.227 0.651 
I II I I 102 0.317 0.665 
t I I 2 I 102 0.283 0.500 
I I I I I 102 0.201 0.408 
I I I I 2 102 0.393 0.733 
I I I I I 48 o.n0 0.908 

• I 2 I I I 48 o. 367 ().522 
2 I I I I 24 0.101 •), 288 
2 2 I II 21 O.OS7 0.234 
3 l I I I 18 0.075 0.257 
3 2 I I I 12 0.000 0.000 
I I I I I 32 0.535 O.b4Q 

• I I 2 I I 32 0.66: 0. 732 
I 3 I I 32 o. 461 0.890 
2 I I I 16 0.067 0.2:1 
2 2 I I 16 0.155 0.315 
2 3 I I 16 0.04~ 0.1 i3 
3 I I I 20 0.110 0.33i 

• 3 2 I I 20 0.069 0.2i3 
3 3 I I 20 0.000 0.000 
l I I I 48 0.599 C.859 
l I 2 I 48 0.506 0.611 
2 I I I 24 0.059 0.196 
2 I 2 I 24 0.1:12 o. 311 

• 3 I l I 30 o.on 0.279 
3 I 2 I 30 0.046 0.176 
l I I I 48 0.412 o. 507 
I I I 2 48 0.693 0.93; 
2 I I l 24 0.058 0.19! 
2 I I 2 24 0.132 0.311 

• 3 I I I 30 0.000 o.ooo 
3 I I 2 30 0.119 o. 319 
I I I I 40 0.29J 0.563 
I I 2 I I 40 0.410 0.66l 
I I 3 I I 40 0.334 0.821 
I 2 I I I 28 0.320 0.492 

• I 2 2 I I 28 0.309 o.517 
I 2 3 I I 28 0.074 0.218 
I I I I I 60 0.385 0.830 
I I I 2 I 60 0.307 0.509 
I 2 I I I 42 0.220 0.387 
I 2 I 2 I 42 0.249 0.492 

• I I I I I 60 0.205 0.416 
I I I I 2 60 0.486 0.859 

- I 2 I I I 42 o. 211 0.400 
I 2 I I 2 42 0.258 0.481 



------

I I 1 2 I 34 0.<16 0. ~~c 
I I 2 1 I 34 0.218 o.~3o 

• I I 2 2 I 34 0.51~ 0.645 
I I 3 l I 34 0.340 0.855 
I I 3 2 I 34 0.114 0.333 
I I 1 I I 34 0.260 o.•31 
I I 1 I 2 34 0,349 0.619 
I I 2 I I 34 0.240 0.426 

• I I 2 I 2 34 0.498 o. 727 
I I 3 I 1 34 0.122 0.3bl 
I I 3 I 2 34 0,332 0.84b 
I I I 1 1 SI 0.206 0. 398 
I I I I 2 Sl 0.428 0.875 
I I I 2 I SI 0.208 0.421 

• 1 I I 2 2 51 0.357 0.5b4 
I I I I I 16 o. 509 0. 744 
I I 2 I I 16 0.010 0.801 
1 1 3 I I 16 0.834 1.142 
1 2 I I I lb 0.5b0 0.540 
I 2 2 I I lb 0.455 O.b12 

• 1 2 3 I lb 0.067 0.2~7 

2 I I I B 0.173 0.321 
2 l 2 I 8 0.137 0.388 
2 1 3 I 8 0.000 o.ooo 
2 2 I I B 0.000 0.000 
2 2 2 I B 0.173 0.32i 

• 2 2 3 I 8 0.087 0.245 
3 l I I lb 0.137 O.J75 
3 1 2 I lb 0.087 0.237 
3 I 3 I 16 0.000 0.000 
3 2 I I 4 0.000 0.000 
3 2 2 I 4 o.ooo 0.000 

• 3 2 3 I 4 0.000 o.oou 
l l I 1 24 0.8'1 1.1 :;s .. 
l l I 2 24 0.634 0.612 
I 2 I 1 I 24 0.3Sb o.1sv 
I 2 I 2 I 24 0.378 0.595 
2 I I l I 12 o.o5e 0.200 

• 2 l I 2 I 12 0.119 0.359 
2 2 I I I 12 0.058 0.200 
2 2 2 I 12 0.116 0.27~ 

3 I I I 24 0.092 0.310 
3 I 2 I 24 0.058 0.196 
3 2 I I b o.ooo 0.000 

• 3 2 2 I b 0.000 0.000 
I I I I 24 0.484 0.538 
I I I 2 24 o. 992 1.123 
I 2 I I 24 0.339 0.475 
I 2 I 2 24 0.395 0.575 
2 I I l 12 0.058 0.200 

• 2 I I 2 12 0.149 0.359 
2 2 I I 12 0.058 0.200 
2 2 I 2 12 0.116 0.270 
3 I I I 1 24 0.000 O.OOu 
3 l I I 2 24 0.149 0.351 
3 2 I l l b 0.000 0.000 

• J 2 I I 2 6 0.000 0.000 
1 l 1 I I lb O.b54 o. 774 
I I 1 2 I lb 0.415 0.46b 
1 I 2 l I lb 0.4b4 0.705 
1 I 2 2 I 16 O. Bbl o. 725 
I I J 1 I 16 O.b79 1.1 bl 

• 1 I J 2 I lb 0.242 0.45B 
2 I l 1 I 8 0.087 0.245 
2 I 1 2 I B 0.087 0.24S 
? t ') I I • n nfln n nnn 



2 I ; l I 8 o. 311 v.h7 

• 2 I 3 I I 8 0.087 0.2·~ 

2 I 3 2 I B o.ooo o.ooo 
3 I I I I 10 0.220 0. 463 

3 I I 2 I 10 0.000 o.uoo 
J l 2 I I 10 0.000 o.oov 
3 I 2 2 I 10 0.139 0.292 

3 I 3 1 I 10 o.ooo o.ooo • 3 I 3 2 I 10 o.ooo o.ooo 
I I l I I lb 0.509 0.503 
II I I 2 lb 0.5b0 0.7b9 
I I 2 I 1 lb 0.509 0.503 
I I 2 I 2 lb 0.815 0.617 
l I 3 I 1 lb 0.217 u.4ae • I I 3 I 2 lb O. 7C•5 1.1:;e 
2 I 1 I I B 0.087 0.2•5 
2 I l I 2 B 0.087 0.245 
2 I 2 I 1 B O.OuO 0.000 
2 I 2 I 2 e 0.311 0.4'7 
2 I 3 I 1 B 0.087 o. 215 • 2 I 3 I 2 8 o.ooo O.OOv 
3 I 1 I l 10 0.000 0.000 
3 I l I 2 10 o. 220 o.•b3 
3 I 2 I I 10 o.ooo 0. OcO 
3 I 2 I 2 rn O. lj9 o.:92 
3 I 3 I l 10 o.ooo o.oou • 3 I 3 I 2 10 0.000 0.000 
I I I l l 24 o. 380 o.•90 
I I I l 2 24 0.817 1. llO 
I I I 2 1 24 0.44j 0.521 
l I I 2 2 24 0.5b9 0.692 
2 I I I I 12 O.llb o. 27C 

• 2 I I I 2 12 0.000 o.ooo 
2 I I 2 1 12 0.000 o.ooo 
2 I I 2 2 12 0.2b5 o. 405 
3 I I 1 l 15 0.000 0.000 
3 I I I 2 15 O. l4b 0.387 
3 I I 2 1 15 0.000 o.ooo • 3 I I 2 2 15 0.092 0.244 
I l l 1 I 20 0.413 o. 725 
I I l 2 I 20 0.173 o.300 
I I 2 1 I ;o 0.267 O.b50 
I I 2 2 I 20 o. 553 o. bbl 
I I 3 I I 20 0.474 1.079 

• I I 3 2 I 20 0.194 0.419 
I 2 1 1 I 14 0.3b3 0.5ib 
I 2 I 2 I 14 0.277 0.482 
I 2 2 II 14 0.149 0.295 
I 2 2 2 I 14 0.470 o. b42 
I 2 3 1 I 14 0.149 0.295 • I 2 3 2 I 14 0.000 0.000 
I I I I 1 20 0.194 0.35~ 
I I 1 I 2 20 0.393 o. 711 
I I 2 I I 20 0.248 0.462 
I I 2 I 2 20 0.572 0.797 
I I 3 I I 20 o. !73 0.443 • I I 3 I 2 20 0.494 I.Obi 
I 2 I I I 14 0.355 o. 521 
I 2 1 I 2 14 0.285 0.478 
I 2 2 I l 14 0.227 0.385 
I 2 2 I 2 14 o. 391 O.b2b 
I 2 3 I I 14 0.050 0.185 • I 2 3 I 2 14 0.099 0.252 
I I I II 30 0.198 0.428 
I II I 2 30 0.571 1.070 

£ ... - • A • o" 



I 1 I 2 2 3ii u.402 0.582 

• I 2 I I I 21 0.211 O.:io2 
I 2 I 1 2 21 0.223 0.421 
I 2 I 2 1 21 C.204 0.444 
I 2 I 2 2 21 0.294 0.543 
I I I I l 17 0.211 0.4C5 
II l 1 2 17 0.575 o. 780 

• I I I 2 l 17 0.309 o.463 
I I I 2 2 17 0.122 0.272 
I I 2 I I 17 0.24~ 0.420 
I I 2 I 2 17 0.192 0.634 
I I 2 2 I 17 0.235 0.445 
I I 2 2 2 17 0.803 0.698 

• I I J I I 17 0.16:; 0.390 
-, I J I 2 17 o.517 1.136 
I I J 2 I 17 0.082 o. 336 
I I J 2 2 17 o.146 0.336 
I I I I B 0.672 o. 994 
I I I 2 B 0.347 0.371 

• I I 2 I B 0.667 o. 918 
I I 2 2 B 1.073 0.661 
I I J I e I. IBS I. 483 
I I 3 2 B 0.484 o.563 
I 2 I I B 0.636 0.544 
I 2 I 2 8 0.484 0.563 

• I 2 2 I 8 0.2b0 0.359 
I 2 2 2 8 0.649 0.767 
1 2 J I B 0.173 0.321 
1 2 J 2 B o.ooo 0.000 
2 II I I 4 0.173 O. l47 
2 1 I 2 4 0.173 o. 347 

• 2 I 2 I 4 0.000 0.000 
2 I 2 2 4 0.275 0.54• 
2 I J I ' 0.000 o.ooo 
2 I 3 2 4 0.000 0.000 
2 2 I I 4 0.000 o.ooo 
2 2 I 2 4 0.000 0.000 

• 2 2 2 I 4 0.000 o.ooo 
2 2 2 2 4 0.347 0.40J 
2 2 J I ' 0.173 • o. 347 
2 2 J 2 ' o.ooo 0.000 
J I I I 8 o.<75 0.509 
3 1 I 2 t 8 0.000 o.ooo 

• J I 2 I I B o.ooo 0.000 
3 I 2 2 t B 0.173 0.321 
3 I J I I 8 0.000 o.ooo 
3 I J 2 I B o.ooo 0.000 
J 2 I I I 2 o.ooo o.ooo 
3 2 I 2 I 2 0.000 o.ooo 

• 3 2 2 I I 2 o.ooo o.ooo 
3 2 2 2 I 2 o.ooo o.ooo 
3 2 3 I I 2 0.000 o.ooo 
J 2 3 2 I 2 o.ooo 0.0(10 
I I I I I 0.397 0.445 
I I 1 I 2 0.621 0,979 

• 1 I 2 t I 0.621 O.Sb2 
I I 2 I 2 1.119 0.957 
I I 3 I I 0.433 0.635 
I I J I 2 1.236 1.423 
I 2 I I I 0.621 0.562 
I 2 1 I 2 0.499 0.549 

• I 2 2 I I 0.397 0.445 
1 2 2 I 2 0.512 o. 773 
I 2 3 I I o.ooo o.ooo 
I 2 3 I 2 0.173 o. 321 



2 1 1 I ; 4 0.173 v. ~4; 
2 I 2 I 4 0.000 0. Oil\1 

• 2 I 2 2 4 0.275 0.549 
2 1 3 1 ' o.ooo o.oov 
2 1 3 2 4 0.000 o.ooo 
2 2 l I 4 0.000 0.000 
2 2 I 2 4 0.000 0.000 

2 2 2 1 4 o.ooo o.ooo 

• 2 2 2 2 4 0.347 0.400 
2 2 3 1 4 0.173 o. 317 
2 2 3 2 4 0.000 o.oc~ 

3 1 1 1 B 0.000 o.ooo 
3 1 1 2 8 0.275 o. 509 
3 1 2 1 B 0.000 0.00~ 

• ~ 1 2 I 2 8 0.173 0.321 
3 1 3 I 1 B o. 000 0.000 
3 1 3 I 2 8 o.ooo o.ooo 
3 2 I I 1 2 0.000 o.ooo 
3 2 I I 2 2 0.000 o.ooo 
3 2 2 I 1 2 o.ooo 0.000 

• 3 2 2 I 2 2 0.000 o.ooo 
3 2 3 I 1 2 0.000 o. 0{10 
3 2 3 I 2 2 0.000 o.oou 
1 1 I I 1 12 0.438 0.581 
1 I I I 2 12 1. 245 1. 415 
1 1 I 2 1 12 0.530 o.51~ 

• 1 1 I 2 2 12 o. 739 0.705 
1 2 I 1 1 12 0. 3:3 0.4;~ 

I 2 1 2 12 o. 390 0.500 
1 2 2 1 12 0.35b 0.517 
1 2 2 2 12 o. 399 0.661 
2 1 I 1 b 0.1! 6 o.2a; 

• 2 1 1 2 6 o.ooo o.ooo .. 2 1 2 1 b 0.000 0.000 
2 1 2 2 b 0.29! o. 480 
2 2 1 1 b 0.116 0.263 
2 2 1 2 b 0.000 0.000 
2 2 2 1 6 0.000 o.ooo 

• 2 2 2 2 b o. 231 0.358 
3 1 1 1 12 0.000 o.ooo 
3 1 1 2 12 0.183 0.128 
3 1 I 2 1 12 0.000 0.000 
3 1 I 2 2 12 0.116 0.270 
3 2 I I 1 3 0.000 o.ooo 

• 3 2 I 1 2 3 o.ooo o.ooo 
3 2 I 2 1 3 0.000 0.000 
3 2 I 2 2 3 0.000 0.000 
1 t 1 I I 8 0.361 0.514 
1 t I 1 2 8 0.947 0.908 
1 I 1 2 1 8 0.657 0.177 

• I I I 2 2 8 0.173 0.321 
1 I 2 I 1 8 0.520 0.490 
1 I 2 1 2 8 0.407 0.905 
I I 2 2 1 8 0.499 0.549 
I I 2 2 2 B 1.224 0.725 
I I 3 I 1 B 0.260 0.516 

• II 3 I 2 8 1.098 1.490 
I I l 2 I 8 0.173 0.490 
I I 3 2 2 B 0.311 0.447 
2 I I 1 1 4 0.173 0.317 
2 I I I 2 4 o.ooo 0.000 
2 t I 2 I 4 o.ooo 0.000 

• 2 I I 2 2 ' o. 173 0.347 
2 I 2 I 1 4 o.ooo o.ooo 
2 I 2 I 2 4 o.ooo 0.000 
? t ., ., t • n nnn n_noo 



2 I ; i 2 4 u. oll 0. •5i 

• 2 I l I 1 4 0.173 0. ;47 

2 I 3 1 2 4 o.ooo 0.000 
2 I 3 2 1 4 o. 000 o. 000 
2 I 3 2 2 4 o.ooo o.ooo 
l l l I 1 5 o.ooo o.ooo 
l I I I 2 5 0.439 0.602 

• l I 1 2 1 5 o.ooo o.ooo 
l I 1 2 2 s o. 000 o. 000 
3 I 2 1 I 5 o.ooo o.ooo 
3 I 2 I 2 5 O.OliO o.oo~ 

3 I 2 2 I 5 o.ooo o.ooo 
3 I 2 2 2 5 0.277 0.360 

• 3 I 3 l I 5 o.ooo ~.000 

l I 3 l 2 5 o.ooo 0. (·Oil 
3 I 3 2 1 s o.ooo 0.000 
3 I 3 2 2 5 o.ooo o.ooo 
I l 1 1 I 10 0.179 0.390 
I l l l 2 10 0.647 0,915 

• I I 1 2 l 10 0.200 0.335 
I 1 I 2 2 10 o.m o.292 
I 1 2 l 1 10 0.208 0.408 
I 1 2 l 2 10 0.32b 0.8lb 
I l 2 2 1 10 0.289 0.478 
I l 2 2 2 10 0.818 0.734 

• I 1 3 1 l 10 0.200 0.4b8 
I I 3 I 2 10 o. 740 1.443 
I 1 3 2 I 10 0.139 0.438 
I 1 3 2 2 10 0.248 0.415 
I 2 I 1 I 7 0.25b o.45:. 
I 2 1 I 2 7 o. 471 o. 587 

• I 2 I 2 1 7 0.454 O.br•i 

., l 2 I 2 2 7 0.091 0.2b2 
I 2 2 1 1 7 0.297 0.37i 
I 2 2 I 2 7 0.000 0.000 
' 2 2 2 1 7 0.157 o. 415 
I 2 2 2 2 7 o. 783 o. 701 

• I 2 3 I I 7 0.0'9 0.2b2 
' 2 l 1 2 7 0.198 0.338 
I 2 3 2 1 7 o.ooo • c.0,10 
I 2 l 2 2 7 0.000 o.ooo 
1 1 1 I I 4 0.275 0.549 
1 l 1 I 2 4 I. Ob9 1.257 

• I l I 2 I 4 0.520 0.347 
1 l 1 2 2 4 0.173 0.347 
1 I 2 1 I 4 0.520 O.bb4 
l 1 2 1 2 4 0.815 1.21; 
I I 2 2 l 4 o. 723 0.518 
I I 2 2 2 4 I. 423 0.650 

• I I 3 I l 4 0.520 O.bb4 
l I 3 1 2 4 1.850 1.874 
I I 3 2 1 4 0.347 O.b93 
I 1 l 2 2 4 O.b21 0. 4Sb 
I 2 I I 1 4 0.448 0.543 
l 2 I I 2 4 0.824 0.549 

• I 2 I 2 I 4 o. 795 O.bOI 
I 2 I 2 2 4 0.173 0.347 
l 2 2 I I 4 0.520 0. 347 
I 2 2 I 2 4 o.ooo o.ooo 
I 2 2 2 I 4 0.275 0.549 

•• I 2 2 2 2 4 I. 024 0.835 

.;~· I 2 3 I I 4 o.ooo 0.000 

~ . I 2 3 I 2 4 0.347 0.400 

f - I 2 l 2 I 4 o.ooo 0.000 
I 2 3 2 2 4 o.ooo 0.000 



• 

• 2 l l I 2 ;: o.ooo o.uoo 
2 I I < l 2 c.oci o.ooo 
2 I l 2 2 2 0.347 0.490 
2 I 2 1 1 2 o.ooo c.coo 
2 I 2 1 2 2 0.(100 0.00(1 

• 2 l ' 2 ! 2 0.00'J 0.0(,(1 
2 1 2 2 2 2 O.Sl1 o. 7ii 
2 1 3 1 1 2 0.0(1' o.ooc 
2 1 l : 2 " o.ovv o.ooo • 
2 1 ~ ~ l • o.ooc O.ODO 
2 1 3 2 2 2 o. ("j0 0.0(>~ 

• 2 < I 1 1 2 o.ooo 0.000 
2 2 1 1 ~ 2 o.ooo o.ov; 
2 2 I 2 l 2 c.ooo o. (1(1(· 

2 2 1 2 2 2 o.ooo 0.00(1 
2 2 2 ! 1 2 c. ~C'~ c. ( (.~) 
2 2 2 1 2 2 0.0(<(1 ~.ovo 

• 2 2 2 ;: : 2 ~.ooo 0,(.;',, 
2 2 2 2 2 2 o. 69; o.oou 
~ 2 3 1 ; 2 0.347 0.490 
2 • : 1 2 " \l.ov~ O.OOv • 
2 £ 3 ' ! 2 o. (,(; o. coo 
2 2 :; 2 2 2 o.ooo Ci. 00l' 

• 3 1 1 1 1 4 o.ooo 0.00« 
l I J 1 ;: 4 o. 549 0.63• 
3 ! l 2 l 4 o.to~ 0 .00'J 
3 1 1 2 2 4 u. (i(1(1 O.Ovv 
3 1 z ! 1 4 0. 00<: v. OC' 
3 1 2 : 2 4 C.U\ ,_ . C.00\< • 3 1 "2. 4 0.000 o. '"(' 
S I 2 2 < 4 o. 3•i o. 4;0 
! l : ! ! 4 0.0'.''J C.O;~ 

: ! J 1 i 4 o.ooo Q.O'~U 

3 j : 2: 4 0.0CJ c.o~~ 

3 ! 3 2 :: 4 o.ooo o.coo 

• l . ' 
L ' 1 1 o.oo, C.CO(J 

; 2 I I 2 o.uvv o.Ooj 
3 : l :i i Cl. OtC' o.o~o 

3 2 1 2 2 I O.vOC< 0.00':> 
3 ;; ; ' i 0.01.:~ ~.(i~(l 

3 2 2 1 2 v.OOC o.ooo 

• 3 2 2 ;; l 0.00( o. 000 
3 2 2 ;: • u.o<v o.uvo 
3 ; 3 l 1 o.oov 0.000 
l 2 l 1 2 o.oov O.OOIJ 
3 2 l 2 1 o.ooo O.uov 
l 2 3 2 2 o.ooo 0.000 • Fa11 for ttsting hoe:;eoe1ty cf Dt!ween subit:~s v1r11ncr1•Not def1n!C 

• 



• ~C!bP 
1e1 v~oL : i-

••1, 111n1 and 1t1nd1rd d1vi1t1ons b111d on d1pendent v1r11bl1: L06NU" 
i)MP-:~ 

• I lndic1t1s st1t1stics are coll1ps1d over this factor 

Factors: S 6 M E R " """ s.o. 
I I I I I 204 0.269 o.55a 
I I I I I 96 0.486 0.69• 

• 2 I I I I 49 O. l l6 o.~3o 

r I I I I 60 0.111 0.299 
I 1 I I I 120 0.350 0.616 
I 2 I I I 84 o. 201 0.452 
I I 1 II 68 0.148 0.363 
I I 2 I I 68 0.457 o. i06 

• I I 3 I I 68 0.262 0.512 
I I I 1 I 102 o. 310 0.576 
I I I 2 I 102 0.208 o,53q 
I I I I 1 102 0.249 0.494 
I I I I 2 102 0.330 0.6!5 
l 1 I I I 48 0.714 o. i60 

• 1 2 I I I 48 0.257 0.537 
2 I I I I 24 0.104 0.353 
2 2 I I I 24 O.JJ2 0. 311 
3 l I I I 48 0.110 0.309 
3 2 I I I 12 C.116 0.270 
I I I I I 32 0.236 0.452 
I I 2 I I 32 0.786 C,630 • I I 3 I I 32 0.436 0.649 . 2 I l I I 16 0.069 0.275 .. 
2 I 2 I I 16 0.130 0.37i 
2 I 3 I I 16 0.155 0.315 
3 I 1 I I 20 0.069 o. 21J 

• 3 I 2 I I 20 0.194 0.419 
3 I 3 I I 20 0.069 ' 0.213 
I I l I 48 0.526 . o. 729 
I I 2 I 48 0.446 0.662 
2 I I I 24 0.132 o. 311 
2 I 2 I 24 0.104 0.35J 

• 3 I I I 30 0.106 0.262 
3 I 2 I 30 0.116 0.320 
I I I I 48 0.413 0.619 
I I I 2 48 0.559 0.762 
2 I I 1 24 0.116 o.:34 
2 I I 2 24 0.120 0.333 
3 I I 1 30 0.092 0.240 • 3 I I 2 30 0.129 0.352 

~· ..... I I I I I 40 0.166 0.355 
.11211 40 0.536 o. 771 

I I 3 I I 40 0.349 0.605 
I 2 I I I 28 0.121 0,378 
I 2 2 I I 28 0.345 0.596 • I 2 3 I I 28 0.138 0.310 
I 1 I I I 60 0.357 0.658 
I I I 2 I 60 0.344 0.575 
I 2 t I I 42 0.242 0.437 
I 2 I 2 I 42 0.161 0.467 

• I I I I I •o 0.260 0.491 
I I t I 2 60 0.441 o. 712 

• I 2 I I I 42 0.232 0.503 
I 2 I I 2 42 0.171 0.398 



I I 1 i I 34 0,Ull v. :b6 
I I 2 I I 34 0.417 o. 719 • II 2 2 I 34 o. 498 o. 702 
I I 3 I I 34 0.258 0.522 
I I 3 2 I 34 0.267 0.510 
I I I I 1 34 0.182 0.392 
I I I I 2 34 o. 114 0.333 
I I 2 I 1 34 0.301 0.559 • I I 2 I 2 34 0.614 o.&vo 
I I J I I 34 o.263 0.521 
I I 3 I 2 34 0.261 0.512 
I I I I I 51 0.234 0.491 
I I I I 2 51 0.385 0.650 
I I I 2 I 51 0.2b3 0.500 • t I I 2 2 51 0.274 0.5i9 
I I I I lb 0.303 0.436 
I I 2 I 16 1. 011 0.9i!6 
I I 3 I lb 0.829 0.7l5 
I 2 I I 16 0.169 0.472 
I 2 2 I lb 0.560 0.704 • I 2 3 I 16 0.043 0.173 
2 1 I I 8 0.137 o.:ee 
2 I 2 I 8 0.173 0.490 
2 I 3 I 8 o. 000 0.000 
2 2 I I 8 0.000 o. 000 
2 2 2 I 8 0.087 0.245 • 2 2 3 I B 0.311 0.447 
3 I I I 16 0.043 o. 173 
3 I 2 I lb 0.242 0.-458 
3 I 3 I lb o. 043 0.173 
3 2 I I 4 0.173 0.347 
3 2 2 I 4 0.000 o.ooo • 3 2 3 I 4 o. 173 0.347 

.1., I I I I 24 0. 772 0.835 
I I 2 I 24 O.b57 0,6Q! 
I 2 I I 24 o.11q 0,512 
I 2 2 I 24 0.236 0.57! 
2 I I I 12 0.011 o.•i7 • 2 I 2 I 12 O. lib 0.400 
2 2 I I 12 0.173 0.:1: 
2 2 2 I 12 O,OQ2 C..317 
3 I I I 24 0.075 0.2b0 
3 I 2 I 24 O. IH 0.35:; 
3 2 I I 6 0.231 0.358 • 3 2 2 I 6 0.000 0.00(> 
I I I I 24 0.505 o. 618 
I I I 2 24 0.914 0.841 
I 2 I I 24 o.;20 O.b!! 
I 2 I 2 2' 0.195 0.'49 
2 I I I 12 0.116 0.400 • 2 I I 2 12 0.092 O.ol7 
2 2 I I I 12 o. ! lb 0.270 
2 2 I I 2 12 0.149 0.359 
3 I I I I 24 0.087 0.234 
l I I I 2 24 0.132 0.372 
3 2 I I I 6 0.116 0.283 • 3 2 I I 2 6 O. lib 0.283 
I I I I I lb 0.429 0.559 
I I I 2 I 16 0.043 0.173 
I I 2 I I 16 0.730 0.904 
I I 2 2 I 16 o. 841 o. 776 
I I 3 I I lb 0.418 0.684 • I I J 2 I lb 0.455 0.634 
2 I I I I B 0.137 0. 38B 
2 I I 2 I 8 o.ooo 0.000 .... - ... 

A "'"" 
,., .,,i:: 



2 I 2 l I 8 O. li:i v.1;0 

• 2 I 3 1 I e 0.173 0.321 
2 I 3 2 I e 0.13i 0.3BB 
l I I I I 10 0.069 0.219 
3 I I 2 I 10 0.069 0.219 
3 I 2 I I 10 0.179 0.390 
l I 2 2 I 10 0.208 0.468 

• 3 I 3 II 10 0.069 0.21' 
3 I 3 2 I 10 0.069 o.21q 
I 1 I 1 16 0.299 0.504 
I I I 2 16 0.173 0.400 
I 2 t 1 16 0.509 0.675 
I 2 I 2 lb I. 062 0.8% 

• I 3 I I 16 0.429 0.671 
r 3 I 2 16 0.443 

o. ·~· 2 1 I I B o.ooo 0.000 
2 I 2 B 0.137 0.389 
2 2 l 8 0.173 0.4% 
2 2 2 B 0.087 0.245 

• 2 3 1 B 0.173 0.321 
2 3 2 8 0.137 0.388 
3 I l 10 0.139 0.292 
3 I I 2 10 0.000 0.000 
3 I 2 I 10 0.069 0.219 
3 I 2 2 10 0.318 o.5~7 

• 3 I 3 l 10 0.069 0.219 
3 I 3 2 10 0.069 0.219 
I I 1 24 0.411 0.638 
l I 1 2 24 0.640 0.807 
l I 2 1 24 0.414 0.!10 
I I 2 2 24 0.479 o. 722 

• 2 I I 1 12 0.116 o. 270 
2 I I 2 12 0.149 0.359 

~· ) ~ 2 I 2 I 12 0.116 0.400 
2 I 2 2 12 0.092 0.317 
3 I I 1 15 0.046 0.179 
3 I I 2 15 0.166 0.354 

• 3 I 2 1 15 0.139 0.287 
3 I 2 2 15 0.092 0.359 
I I I l I 20 0.263 - 0.439 
I I I 2 I 20 0.069 0.213 
I I 2 I I 20 0.509 0.849 
I I 2 2 I 20 0.563 0.707 

• I I 3 I I 20 0.300 0.6:0 
I I 3 2 I 20 o. 398 0.591 
I 2 I I I 14 0.243 0.515 
I 2 I 2 I 14 0.0(10 0.000 
I 2 2 I I 14 0.285 0.478 
I 2 2 2 I 14 0.404 0.709 

• I 2 3 I I 14 0.198 0.325 
I 2 3 2 I 14 0.078 0.294 
l1 I I 1 20 0.139 0.284 
I I I I 2 20 o. 194 o. 419 
I I 2 I I 20 0.298 0.498 
I I 2 I 2 20 o. 774 0.92:; 

• I I 3 I I 20 0.34"3 0.629 
I I 3 I 2 20 0.355 0,596 
I 2 I I I 14 0.243 o.~~s 

I 2 I I 2 14 0.000 0.000 
I 2 2 I I 14 0.305 0.656 
I 2 2 I 2 14 0.384 0.552 

• I 2 3 I I 14 0.149 0.295 

' 
I 2 3 I 2 14 0.128 0.335 
I I I I l 30 0.215 0.517 
I I I I 2 30 0.499 o. 757 



I 1 I 2 ;: 30 u.:a:. u. & i 1 
I 2 I 1 1 

,, 
o.<61 0.463 • L• 

I 2 I 1 2 21 0.22~ 0.421 
I 2 I 2 I 21 0.204 0.549 
I 2 I 2 2 21 o.11a 0.3ib 
t II 1 1 17 0.282 0.49j 
I I I 1 2 17 0.228 0.4U 

• I I I 2 I 17 0.082 0.2~0 

I I 1 2 2 17 o.ooo o.ooo 
I I 2 II 17 0.122 0.366 
I I 2 I 2 17 o. 711 0.864 
I I 2 2 I 17 o. 479 0.6b5 
I I 2 2 2 17 0.516 0.756 
I I 3 II 17 0.299 o. 597 • I 1 3 I 2 17 0.217 0.449 
I I 3 2 1 17 o. 228 o. 440 
I I 3 2 2 17 0.305 0.578 
1 1 I I I B 0.520 0.4% 
I 1 1 2 I 8 0.087 0.245 

• I 1 2 1 I 8 1.048 1.094 
1 I 2 2 I B 0.9i4 o. 749 
1 I 3 1 I 8 0.749 O.B32 
1 1 3 2 I 8 0.909 0.623 
I 2 1 II B 0.339 C.641 
I 2 1 2 I 8 0.000 0.000 

• 1 2 2 1 I 8 0.412 o. 569 
1 2 2 2 I 8 (1, 708 0.821 
1 2 3 1 I 8 0.087 c.~4~ 

1 2 3 2 I B 0.000 o.ouu 
2 1 l l I 4 0.275 C.5~1 

2 1 I 2 I 4 0.0"0 o.or,o 
2 I 2 1 I 4 o.coo 0. QfiQ • 2 1 2 2 I 4 o. 347 o.;93 

. ' 2 1 3 1 I 4 o.ooo 0.000 
2 1 3 2 I 4 0.000 O.OOD 
2 2 I 1 I 4 o.ooo 0.000 
2 2 1 2 I 4 0.000 0.000 
2 2 2 I I 4 0.173 o. 347 • 2 2 2 2 I 4 0.000 o.ooo 
2 2 3 1 I 4 0.347 0.400 
2 2 3 2 I 4 0.275 0.549 
3 1 1 1 I a 0.000 o.ooo 
3 1 1 2 I 8 0.087 0.245 

• 3 1 2 1 I 8 0.224 o. 429 
3 1 2 2 I B 0.260 0.51b 
3 1 3 1 I 8 0.000 o.ooo 
3 I 3 2 I a 0.087 0.245 
3 2 I I I 2 0.347 0.49C 
3 2 1 2 I 2 O.OOQ o.ooo 

• 3 2 2 I I 2 o. 000 o. 000 
3 2 2 2 I 2 0.000 o.oou 
3 2 3 I I 2 0.347 0.490 
3 2 3 2 I 2 0.000 0.000 
I I 1 I I a 0.200 O.:S9 
I I I I 2 8 0.347 0.524 

• I 1 2 I 1 8 0.484 0.563 
I 1 2 I 2 8 1.538 0.899 
1 1 3 I 1 8 0.772 0.813 
1 I 3 I 2 8 0.886 0.653 
1 2 I I 1 a 0.339 0.641 
I 2 I I 2 8 0.000 0.000 

• I 2 2 I I 8 0.535 0.912 
1 2 2 I 2 8 0.585 0.633 
1 2 3 I 1 B 0.097 0.245 
I 2 3 I 2 8 o.ooo o.oou 



2 1 1 I 2 4 0.275 O.S•i 

• 2 1 2 I 1 4 0.347 0.01: 
2 1 2 I 2 4 o.ooo 0.000 
2 1 3 I 1 4 o.ooo o. 000 
2 l 3 I 2 4 o.ooo 0.000 
2 2 I I 1 4 o.ooo o. coo 
2 2 l I 2 4 o. 000 0.000 

• 2 2 2 I 1 4 o. 000 0.000 
2 2 2 I 2 4 0.173 0.347 
2 2 3 I l 4 0.347 0.40C 
2 2 l I 2 4 0.275 0.549 
l I I I I 8 0.087 0.245 
3 I I I 2 8 0.000 0.000 

• 3 1 2 I l 8 0.097 0.2•5 
l I 2 I 2 8 0.397 0.579 
3 I 3 I l 8 0.067 0.245 
3 I 3 I 2 8 0.000 0.0•)0 
l 2 l I I 2 0.347 0.490 
3 2 I I 2 2 0.000 0.000 

• 3 2 2 I l 2 o.ooo o. coo 
3 2 2 I 2 2 o. 000 0.000 
3 2 3 I l 2 o.ooo 0.000 
3 2 3 I 2 2 0.317 0.490 
1 1 I 1 1 12 C.53E 0.719 
1 I I 1 2 12 l.OOb 0.907 

• 1 l I 2 1 12 0.172 C.531 
1 I I 2 2 12 o. 912 0. B·ll 
I 2 I 1 l 12 o.2e3 C.5'9 
I 2 I 1 2 12 0.275 0.197 
I 2 I 2 1 12 0.350 o.;;; 
I 2 1 2 2 12 0.1 lb 0.400 

• 2 I I 1 1 b C.000 c.oco 
2 1 I 1 2 b 0.183 O.H9 
2 1 I 2 1 b o. 231 o.~>• 
2 l I 2 2 b o.ooo o. (l(l(l 
2 2 I 1 l b o.2J; o.~~e 

2 2 I 1 2 b 0.1 lb 0.Z6J 

• 2 2 I 2 1 b o.ooo o.ooo 
2 2 I 2 2 b 0.10:; 0.449 
3 1 I 1 1 12 o.ooo O.OCD 
3 I I l 2 12 0.1•9 0,35; 
3 1 I 2 1 12 0.173 0.31; 
3 1 I 2 2 12 O. llb o. 400 

• 3 2 I 1 1 3 0.231 0.400 
3 2 I 1 2 3 0.231 o. 400 
3 2 I 2 1 3 o.ooo 0.000 
3 2 I 2 2 3 o.ooo o.ooo 
I I 1 1 1 8 0.512 O.bl7 
1 I 1 1 2 8 0.347 0.524 

• I I 1 2 l 8 0.087 0.245 
I I 1 2 2 8 o.ooo 0.000 
I I 2 l I 8 0.2b0 0.516 
l I 2 l 2 8 1.200 0.990 
I I 2 2 1 8 o. 759 0.755 
1 I 2 2 2 8 0.924 0.839 

• I I 3 1 1 8 o. 4b1 o. 907 
I I 3 I 2 8 o. 374 0.599 
l I 3 2 I 8 0.397 0.579 
I I 3 2 2 e 0.512 o. 719 
2 I 1 1 I 4 o.ooo 0.000 
2 I I 1 2 4 0.275 0.549 

• 2 I I 2 1 4 o.ooo 0.000 
2 I 1 2 2 4 o.ooo 0.000 
2 I 2 1 1 4 o.ooo 0.000 
., • ' t ' 4 0.173 0.347 



2 I 2 2 2 4 0,(1(1•' 0.000 

• 2 I 3 1 1 4 Q,J47 0.400 
2 I 3 1 2 4 0.000 o.ovo 
2 I 3 2 1 4 0.000 0.00(1 
2 I 3 2 2 4 0.275 O.S4Q 
3 I 1 1 1 5 0.1:19 0.310 
J I 1 1 2 s o.ooo 0.000 
3 I 1 2 1 5 o. m 0.,10 • 3 I I 2 2 5 o.ooo 0.000 
3 I 2 1 I s o.ooo 0.000 
3 I 2 I 2 s 0.358 o.Sll 
3 I 2 2 I s 0.139 0.310 
3 I 2 2 2 5 0.277 0.62(; 
3 I 3 1 1 s 0.000 o.oco • 3 I 3 I 2 s 0.139 0.310 
3 I 3 2 1 5 0.139 0.310 
3 I 3 2 2 s 0.000 o.oco 
I I I 1 1 10 0.139 0.2;2 
I I I 1 2 10 0.38i 0.537 
I I I 2 1 10 0.1:;9 0.292 • I I 1 2 2 10 0.000 0.000 
I I 2 1 I 10 o. 209 0.468 
I I 2 I 2 10 0.809 I. 048 
I I 2 2 1 10 0.387 0.517 
I I 2 2 2 10 o. 739 0.836 
I I 3 I 1 10 0.300 0.737 • I I 3 1 2 10 0.300 0.543 
I 1 3 2 1 10 0.387 0.5:7 
I I 3 2 2 10 o. 409 0.670 
I 2 I 1 I 7 0.486 0.661 
I 2 1 I 2 7 0.000 0.000 
I 2 I 2 1 7 o.ooo 0.000 • I 2 1 2 2 7 0.000 0.000 

. ' I 2 2 I I 7 0.000 0.000 . 
I 2 2 1 2 7 0.570 0.552 
I 2 2 2 1 7 0.611 0.84~ 

I 2 2 2 2 7 0.198 0.5H 
I 2 3 I I 7 0.297 0.371 • I 2 3 1 2 7 0.099 0.262 
I 2 3 2 I 7 0.000 o.ooo 
I 2 3 2 2 7 0.157 0.415 
I I 1 I 1 4 0.347 0.400 
I I 1 1 2 4 0.693 0.560 
1 1 I 2 1 4 0.173 0.347 • I I I 2 2 4 0.000 o.ooo 
I I 2 I I 4 0.520 0.664 
I I 2 I 2 4 1.576 1. 268 
I I 2 2 I 4 0.448 0.543 
I I 2 2 2 4 I, SOI 0.523 
I I 3 1 1 4 0.749 1.086 • I I 3 I 2 4 o. 749 0.660 
I I J 2 1 4 0.795 0.601 
I I 3 2 2 4 1.024 o. 714 
l 2 I I I 4 0.677 o.ao' 
I 2 I I 2 4 0.000 o.ooo 
I 2 I 2 I 4 o.ooo O.Ov~ • I 2 I 2 2 4 0.000 o.ooo 
I 2 2 l I 4 0.000 o.ooo 
I 2 2 I 2 4 0.824 0.5•9 
I 2 2 2 I 4 l.Oc9 C.801 
I 2 2 2 2 • 0. 347 0.693 
I 2 J I 1 4 0.173 0.347 • I 2 3 I 2 4 0.000 o.ooo 
I 2 3 2 I 4 o.ooo 0.000 
I 2 3 2 2 4 o.ooo 0.000 



2 I 1 l ; z o.5H v.i77 
2 1 1 2 1 2 0.000 0.000 

• 3 I I 2 2 2 0.000 o.ooo 
2 I 2 I I 2 0.000 0.000 
2 I 2 I 2 2 o.ooo o. 000 
2 I 2 2 I 2 0.693 o. 980 
2 I 2 2 2 2 o.ooo 0.000 
2 I 3 I I 2 o.ooo o.ooo • 2 I 3 I 2 2 0.000 0.000 
2 I 3 2 I 2 0.000 C.000 
2 I 3 2 2 2 o.ooo 0.000 
2 2 I I I 2 0.000 0.000 
2 2 II 2 2 o.ooo o.coo 
2 2 I 2 I 2 o.ooo o.coo 

• 2'2122 2 0.000 0.000 
2 2 2 I I 2 0.000 0.000 
2 2 2 I 2 2 0.347 0,490 
2 2 2 2 I 2 0.000 0.000 
2 2 2 2 2 2 0.000 0.000 
2 2 3 I l 2 o. b93 0. 000 • 2 2 3 I 2 2 0.000 o.ooo 
2 2 3 2 1 2 0.000 0.000 
2 2 3 2 2 2 0.549 o. 777 
3 I I I I 4 0.00(. 0.000 
3 I I I 2 4 o. 000 o. 00'1 
3 I I 2 I 4 o. 173 C.347 

• 3 I I 2 2 4 0.000 0.000 
3 I 2 I 1 4 o.ooo 0.000 
3 l 2 I 2 4 0.448 O.S4o 
3 I 2 2 I 4 o. 11: c. 317 
3 I 2 2 2 4 0.347 O.bq3 
3 I 3 I 1 4 0.000 c.ooo 

• 3 1 3 1 ; 4 0.000 0.000 
3 1 3 2 I 4 o. 173 0.347 
3 I 3 2 2 4 0.000 0.00(1 
3 2 1 1 l I O.b93 0.000 
3 2 I I 2 l o.oco 0.000 
3 2 I 2 I I 0.000 0.000 

• 3 2 I 2 2 0.000 0.000 
3 2 2 1 I I o.ooo 0.000 
3 2 2 I 2 1 0.000 o.coo 
3 2 2 2 1 1 0.000 0.000 
3 2 2 2 2 I 0.000 0.000 
3 2 3 1 1 I o.ooo o. 000 

• 3 2 3 1 2 1 O.b93 0.000 
3 2 3 2 I l 0.000 o.ooo 
3 2 3 2 2 1 0.000 o.oco 

--------
f111 for t!st1ng ho1og1n11ty of b!tw!!n subJects v1r11nces=Not defined 

• 

• 

• 



• . r!3r,,l°A g 0£ 
f ( ~tJ (l•b-

N's, 1e1ns and standard drv11t1ons based on cependrnt variable: LOo~U~ 

t·v J-;f f~ I."~ 
• I lnd1c•l1s st1t1st1cs •rr coll1ps1d •••r this i•clor ;u,J~,~ 

Factors: L A S 6 R N "'•" 5.L. ,'1.1 

I I I I I 840 0.256 0.516 
I I I I I 4"" ., 0.2i0 C.4:! 
2 I I I I 408 0.294 o.s7e 

• 1-1 I I I 420 C.255 o.52q 
I 2 I I I 420 o. 257 0.507 
I I 1 I I 288 0.541 o. 704 
I I 2 I I 312 0.128 0.320 
I I 3 I I 240 0.08i O.i51 
I I I I I 456 0.283 0.551 

• I I I 2 I 384 0.223 o.4bJ 
I I I I 1 420 0.220 0.436 
I I I I 2 420 0.29: Cr. SE7 
I 1 I I I 216 D.212 0.450 
1 2 I I I 216 0.227 0.453 
2 1 I I I 204 0.300 0.59> 

• 2 2 I I I 204 o.ia1 0.55E 
1 I II I 96 0.563 0.65• 
1 I 2 t I 216 0.1:0 o.3:o 
I I 3 I I 120 0.076 0.234 
2 I 1 I I 192 0.519 0.7i6 
2 I 2 I I 96 0.107 0.290 

• 2 I 3 I I 120 0.085 C.267 
1 I I I I 216 0.212 0.424 
I I I 2 I 216 C.228 o. ~78 
2 I I I I 240 0.349 0.65: 
2 I I 2 I 168 0.218 (1, 4~~ 

1 I I I 1 216 0.213 u.421 

• I I I I 2 216 0.226 0.401 
2 I II I 204 0.228 . 0.452 
2 I I I 2 204 0.361 0.676 
I I I II 144 o.558 0.730 
I 1 2 I I 156 0.118 o. 303 
I 1 3 I I 120 0.068 0.232 

• I 2 I I I 144 0.523 0.679 
I 2 2 I I 156 0.138 0.337 
I 2 J I I 120 0.09J 0.263 
I I I l I 228 0.287 o. 59.1 
I I I 2 I m C.216 o. 435 
I 2 I 1 I 228 0.280 0.5:(1 

• I 2 I 2 I 192 0.231 0.4'12 
I I I I I 210 0.205 0.392 
I I I I 2 210 0.304 0.634 
I 2 I I I 210 0.236 0.477 
I 2 I I 2 210 0.279 O.S:;6 
I I I I I 144 0.632 o. 766 

• I I 1 2 I 144 0.450 0.626 
I I 2 I I 144 0.170 0.376 
I I 2 2 I 168 0.092 0.258 
I I 3 I I 168 0.082 0.264 
t t 3 2 I 72 0.077 0.219 
I I 1 I 1 144 0.437 0.561 

• t I 1 I 2 14~ O.bH o.e12 
I I 2 I 1 156 0.136 0.340 
I I 2 I 2 156 0.120 0.29~ 
I I J I 1 170 0.070 0.277 



I I i I 2 l20 C. VY" c.:;~ 

I I I 1 1 228 0.220 0.430 • I ti 1 2 228 0.347 0.659 
I I I 2 1 192 0.221 0.444 
I I I 2 2 192 0.226 0.483 
I 1 I I 48 0.569 o. 674 
I I 2 I 108 0.128 0.321 
I l 3 I 60 0.076 0.235 

• I 2 l I Ii 0.'97 0.650 
I 2 2 I 109 0.147 0.3•1 
I 2 3 I 60 0.07b 0.2:5 
2 I l I 96 0.552 0.760 
2 I 2 I 4B 0.095 0.200 
2 l 3 I 60 O.ObO 0.231 

• 2 2 l I 96 0.4B6 0.694 
2 2 2 I 48 O.llB 0.330 
2 2 J I 60 0.111 0.2;9 
I 1 I l 108 0.222 0.470 
1 1 I 2 !OB 0.201 O.Ci 
l 2 I 1 lOB 0.201 0.37~ 

• 1 2 I 2 108 0.254 0.522 
2 1 I 1 I 120 0.346 0.6B7 
2 1 I 2 I 84 0.234 0.441 
2 2 I I I 120 0.350 0.616 
2 2 I 2 I B4 0.201 0.452 
I 1 I I 1 108 0.202 0.378 

• I 1 I I 2 !OB 0.221 0.514 
I 2 I I 1 !OB 0.224 0.462 
1 2 I I 2 108 0.231 0.117 
2 I I I I 102 0.207 0.408 
2 I I I 2 102 0.393 o. 733 
2 2 I I I 102 0.249 0.494 

• 2 2 I I 2 102 0.330 0.615 
" 1 I I I I 4B 0.443 0.574 

I I I 2 I 48 0.724 o. 71:; 
I I 2 I I 96 0.203 0.399 
II 2 2 I 120 o.OB5 O.iS2 
I 3 I I 72 0.069 0.237 

• l 3 2 I 4B 0.087 0.232 
2 l l I 9b o. 726 0.0:;3 
2 l 2 I 96 0.312 0.53~ 

2 2 l I 48 0.104 0.31' 
2 2 2 I 4B 0.110 0.273 
2 3 l I 9b 0.0•2 0.263 

• 2 3 2 I 24 o.o5e o. ;9; 

I 1 I I 48 0.487 0.562 
1 I I 2 48 O. 68l1 o. 737 
1 2 I 1 108 0.157 0.365 
1 2 I 2 108 0.118 0.292 
1 3 I I 60 0.094 0.269 

• 1 3 I 2 60 0.058 0.193 
2 I I I 96 o. 412 0.562 
2 1 I 2 96 0.626 o.0so 
2 2 I 1 4B 0.087 0.272 
2 2 I 2 48 0.126 0.319 
2 3 I 1 60 0.046 0.174 

• 2 3 I 2 60 0.121 C.333 
I I I I 108 0.206 0.403 
I I 1 2 108 0.217 0.446 
I I 2 l 108 0.220 0.441 
l I 2 2 108 0.235 0.515 
2 I 1 I 120 0.232 0.454 

• 2 t I I 2 120 0.464 0.766 
2 I I 2 I 84 0.221 0.452 
2 I t 2 2 84 0.215 0.411 
t I t t t " (I_ J,c;.t. O_A4L 
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• ll I I 2 ll o. 961 1.ii~' 

I I I 2 I 36 o. :53 \I,,,;. 

I I I 2 2 ll 0.1!1 c.eii 
I l I I ll o. !!• 0.3Tb 
I 2 I l :; o.1b; O. 'JSlf 
I l l I 12 0.1!:. 0.1~! 

• I l l 2 •; O.C3~ (I, Jli9 

I l I I 4' 0. U4j ~- :ri: 
I J I 2 4' o. ;~~ ~. 2a:i 

I l 2 I I! I.I • .i7i •J.l;! 
I l 2 2 Ii O.OCI c. :e: 
2 I I I ll 0 • .11~ \,I, s.:: 
2 I I l lo o. 1•; C. iE: 

2 I 2 I JI o.rn ri. il~ 

• 2 1 t 2 l! O. IOI 0. ~:L 

2 2 1 1 lo u. J•~ u.4l17 

2 2 I 2 ll o.m t. ~5~ 
2 2 2 l 42 0.1 IB u. ~.1: 

2 2 : ' I~ O. l ~2 o.~e; 

2 l I I 41 o. ori: ~. 20 1
' 

2 l 1 l 41 0.(';: 0.::..1 
2 l 2 1 Ii 0.077 'I, 22~ • 2 l l 2 II u. 1 :t 0.2~0 

1 1 I 11 12 0. 3BV o.~l1t 

II I 1 l 1; o.•c~ c. E!~! 
1 I I l I ll O. llC •;.4!: 
I I I 2 2 " 0. 11: ~. i:. 
1 1 2 I 1 " (I, ;1• u,,5j 

I I 2 I 2 l• c.: 7i ~· :~ 7 

• I 1 1 1 I 3V c..1~; u.:!:: 
I l 2 1 2 JC c.o:: c. o •. 
I 1 3 l I l! o. 1\10 v. 2;.c, 
1 I l 11 I! ~- 03: 0. ~ ~= 
I I 311 ll IJ.Jb o. ~i(1 
1 : l i 2 ll o. o~~ , '•11 

~-"~· 

I 2 1 I I ll o. i\11 0. ~:.7 

I 2 I I 2 ll O. 3B~ 0.5~5 

• I 2 I 2 I 12 o. 7;; o. i:o 
I 2 I l2 11 o. e:: c. 7~5 
I l l I 1 24 0.1!1 o. •11 
I l2 I 2 l• 0. 248 C.:1H 
I 2 l l I 30 O. HC'I 0. :1; 
I 2 2 2 2 lL o. oa~ ,,:ti 
I 23 1 I Ii O. iOO (I,;~: 

• I 2 3 I l II o. o:; o. :c~ 
I 23 l I 12 0.058 u. 2:.v 
I 2 l 2 2 ll O. llb v.~- ,• 
2 I I I I ;4 v.•&• o. ~~; 
2 I l l 2 1• o. •;~ I. i~: 
2 I I 2 1 14 o. ~jCj J, 475 
l I 1 2 2 " 0. j;~ 0. ~ i~ 

2 I 111 12 o.ose o. ic.o 

• 2 I 2 l 2 1; o. 1 •; Cr.~~:; 

2 I 12 1 ll o.c,5a o. :~·. 
2 l 2 2 2 12 O.lb c. :i ' 
1 I 3 I I 24 O.C.0'~ o. i,.:.i.i 
1 I 3 I 2 1• 0.1•~ C... ~·SI 
2 I 32 I • 0.(1(10 Q. ~~o 

2 I 3 l 2 • 0. OOL o.ooc 
l2 II I 24 0.SOI -0.616 

• 2l 11 l 24 o.rn o.'41 
l 2 I l I 14 O.l~O (l.61b 
12 1 2 2 2• 0. :TS C.'~' 
2211 1 12 0.116 \•, • ... o 
2 2 1 I 1 l; o. 01~ IJ.!: 7 
l2 1 2 I 11 (,. ll6 u. 270 
2 l 2 2 2 ;2 o.m C. :~T 
2 l l 1 I 2• O.O!i 0. =~· • 2 2 3 I 2 24 0.132 0. 37i 
l 2 3 2 1 6 0.116 0.2iJ 
l2 l 2 2 I o.1a O.lil 

·---·-··--------



• 
M'1, tnn• ind stand.rd dt>ahon• b1sel on ctptr.dont v.r11blo: ~w.111 =:s~. 

• I lnd1c1t!s st1t1•t1cs •r• coll1ps•~ o•!r !his i1ctcr 
~ 

F1ctors: R A S 6 T N "ur. S.D. 
I I I I I B4\> j, t::. 2.;;4 
l I I I I 408 0. Si; 3. ~!ij~ 
2 I I I I 4"" ·' v. ~:~ 1.1~~ 

• 1-1111 42C O.bBc ..,. 7"""' ...... .<'I.\ 

I 2 I l I 420 c. 5~.7 I l. ..,-.. -
I I l I I 289 l. 4b9 4,;e: 
I I 2 I I 312 ' - ' Iv • .: ... 0.511 
I I 3 I I 24(> 0.129 0.4:4 
I I I 1 I 45b f,,io: :. 3Bi 

• I I I 2 I 334 0.45: l. 1:0 
I I I I 1 ~20 0' •: 7 ~ r C ! ~ 
I I 11 2 4"0 (1,824 3.545 
l I I I I 20' ~. l5o '· 7 ! i 
I 2 I II 2V4 (!, b 7: 1. i -~ 
2 : t I l 21b 0.4;i l. ~ :~ • 2 2 I I I 210 ~ •• JC ! I 1:: 
l I i I I r1: ' ::-r -

.. J.~ ~I c.:4 
I I 2 I I ;; 0. Ii; IJ.5:: 
1 I 3 I I llv o. j ": c. ~7: 
2 I I I I 9b l. 30: : . (:, ;::; 

2 I ; I t 216 {.,,:Ji :.i. c ~:; 

• 2 I :; I I 1;0 O. l i 7 1), ~; l 
1 • l 1 • 240 : '09~ .c.:4,; 
l I I 2 I lie 0.41i ~i .1?15 
2 I I ! I 216 r '":::i-v... :: : • (i: t 
2 II 2 I 21; 0.477 i. :•s 
l I I I 1 20.t ('. 4£ ~ 1. ,, ' 

• I II I l 204 1.186 •.65: 
2 a i • 1 11; o.:•4 C o:.:; 

2 I II l 216 o. 1;1 1.3::: 
I i I I I 14• 

: ''" ~.o3t 

I I l II 156 0.10;: c.s~: 

I i 3 I I !20 V.106 o. :.e• 

• l I I I 144 1.24: 2.:::3: 
2 2 I I 156 0.2:7 O.i54 
2 3 I I 120 9. 151• o.•61 
I I 1 I llE 0.9!7 '· :,11 
1 I 2 I 19; 0.4(·6 v.961 
l I 1 I 228 0.6:0 i I 613 

• 2 I 2 I 192 o. 4\5 I. 296 
I I I 1 ~ j 0 0.318 (o, 7;5 
l I I 2 210 l. 019 4. 726 
2 I I I 210 o. 4~6 1.1(£ 
2 I I 2 210 0.629 1,oio 
I 1 I I 114 l. 958 5. 796 

• I I 2 I 144 (J.979 I. 658 
I 2 1 I 114 0.299 C.739 
I 2 2 I 168 0.143 0.414 

I I 3 1 I 168 0.137 0.1;: 
II 3 2 I 72 (' .111 0.316 
I I 1 I 1 144 0.868 1,4;) 

• I I 1 I 2 144 2.069 S.831 
I I 2 I I 156 o. 2:;7 !'. ', ... 

U101 J 

I I 2 I 2 156 0.192 (J, •;; 

•• 7 ' 4 '°" {! l !'1i:. (\ ., .:. . 
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• 
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• 

• 

• 

• 

• 

• 

I I , I ; 
l • • l l 
II I 1 2 
I I I ' i 
II I ; 2 
l l l I I 
l I 2 I I 
l I 3 I I 
I 2 ; I I 
1 2 2 I I 
I 2 3 I I 
2 l I I I 
2 l 2 I I 
2 l 3 I I 
2 l l I I 
2 2 2 I I 

2 2 3 I I 
l l I l I 
I l I 2 I 
l 2 I ! I 
I 2 I 2 I 
2 1 I I I 
l l I l I 
2 l I I I 
2 2 I 2 I 
I l I I ! 
I I I I 2 
l 2 II I 
I l I I 2 
2 II I I 
2 II I 2 
2 l I I i 
l 2 I I 2 
l I I 1 I 
I I I 2 I 
I I 2 I I 
l I 2 2 I 
l I 3 I I 
I I 3 2 I 
l I I I I 
2 II l I 
2 I l I I 
2 I 2 2 I 
2 1 3 I I 
2 I 3 2 I 
I I I I i 
l I I I 2 
l I 2 II 
l I 2 I 2 
I I 3 I l 
l I 3 I 2 
2 I l I l 
2 I l I 2 
2 1 2 I l 
2 I 2 I 2 
2 I 3 I I 
l 1 3 I 2 
l I I I l 
I I I l 2 
l I I 2 I 
l I I 2 2 
2 I I l l 
2 I I l 2 
2 I I l l 
2 I I 2 2 
I 1 l II 

,., 
'" 

;;0 
l 1i 
112 
90 
Iii 
bO 
9o 
4B 
60 
48 

108 
6fl 
48 

108 
6(1 

l2V 
64 

120 
B4 

106 
!OB 
101 
JOB 
102 
102 
:o: 
102 
108 
IOB 
10: 
!CB 
96 
90 
48 
48 
96 
24 
49 
48 
96 

120 
72 

" 96 
90 
49 
48 
6~ 

6u 

" 48 
106 
IOi 
00 
60 

120 
120 
84 
84 

!OB 
!OB 
108 
108 
72 

G.40E 
1.11• 
o. 1;7 
0. 4c4 
j I e96 
0.140 
0.10~ 

I. 208 
o.2oe 
(1.163 
1. ~1i 
0.:1, 
O. l i 7 
I. 31' 
o.;sn 
(1, 117 
1.32~ 

~·. o12q 
o.e~s 

o. 4(•5 
C.4e3 
•J.3il 
0. ~3: 
\I, 5b5 
0.'6} 
). ;1q 

C.52~ 

0.621 
0.:3:. 
(I, ~l\ 

o. 4ll 
0.144 
:.~;~ 

v.625 
o. 1as 
0.167 
o. l 5~ 
o. n93 
0.9!l 
I. 685 
o. 3:.~ 
0.1:3 
O. ll 1 
o.1=s 
o. 623 
2. 281 
0.146 
o. ;os 
O.voi 
0.;17 
o.~~e 

1.646 
0.276 
0.165 
0.!50 
o.oa: 
o. 1:0 
1. i33 
o. 4i~ 
0,405 
0.:61 
0.435 
o.4:1 
o.s2s 
2.472 

0.: 72 
4.66E 
I. 061 
~' i(it 

6. 7;9 
0.412 
":10 

O.!i7 
0 ~-i 

:. 06~ 
0.565 
-..•.,,J .. 

1. ;;(, 
C.67~ 

(!.3i'i 
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M'PENDll P 

CRDSS·TABULATION TA8LES OF STRANDED SAL"DN FRY lNSTRANDl 
VERSUS EACH TESTIN& VARIABLE !RIVER LOCATION, SLOPE, A"PLITUDE, 

ENDFLON, RAMPRATE, AHO SU8STRATE> 



• 
T•ble P-1 Cross-T•bul•t!ons Of Fry Str•nding Versus Two Level& Of River 

Loc•t!on For The 1980 Salmon Fry Str•nding Study 

• hbuhtion ol NSTRAND lro•il by RIYLOC lcolu1nsl 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

2 

4 

s 

b 

(frequency/Ro• percent/Colu1n percent) 
I 2 

300 334 
47.32 52.bB 
73.53 77.31 

51 •o 
45.95 54.05 

• 12.50 13.89 

29 IS 
bl. 70 38.30 
7.11 4.17 

II 8 
57.89 42.11 
2.70 1.85 

5 5 
50.00 50.00 
1.23 I. lb 

3 2 
b0.00 40.00 
0,74 0,46 

9 5 
.4.29 35.71 
2.21 I. lb 

lil4 
75.48 

11 l 
13.21 

47 
5,60 

10 
1.19 

s 
O.bO 

14 
l.b1 

408 432 840 
48.57 51,43 

Slit1stics lar lible al NSIRAND by RIYLDC 

= •· 2635 IP<O. 3941) 
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T•ble P-2 Cross-T•bul•tions Of Fry Str&ndino Versus Three Levels Of Gr•vel B•r 
Slope For The 1986 S•lmon Fry Str•ndino Study 

Tabulation of NSTRAND (r1111sl by SLOPE !colu1n1I 
!Frequency/Ro• percent/Colu1n percentl 

I 2 3 

0 153 265 216 
24.13 41.80 34.07 
53.13 84.94 90.00 

•• 32 18 
54.95 28.13 16.22 
21.18 10.26 7.50 

2 30 12 5 
U.83 25.53 10.64 
10.42 3.85 2.0B 

3 16 2 I 
84.21 10.53 5.26 
5.56 0.64 0.42 

4 10 0 0 
100.00 0.00 o.oo 

3.47 o.oo o.oo 

5 4 I 0 
80.00 20.00 o.oo 
1.39 0.32 o.oo 

14 0 0 
100.00 o.oo o.oo 

4.86 0.00 o.oo 

634 
75.48 

111 
13.21 

47 
5.60 

19 
2.26 

10 
1.19 

5 
0.60 

14 
1.67 

288 
34.29 

312 
37 .14 

240 840 
28.57 

Statistics for t1ble of NSTRAND by SLOPE 

Chi-square I 12 dfl • 142.1793 <P<O.OOOOJ 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Cross-Tabul•tions Of Fry Stranding Versus Two Levels Of Amplitude 
Fluctuation For The 19Bb Salmon Fry Stranding Study 

T1bul1t1an of NSTRAND lra1sl by A"P lcalu111sl 
IFrtqutncy/Rao percent/CalUAn percentl 

0 

2 

3 

4 

6 

I 2 

318 
50.16 
75.71 

55 
49.55 
13.10 I 

316 
49.84 
75.24 

56 
50.45 
13.33 I 

---1 
25 22 

53.19 46.81 
5.95 5.24 

---1---
9 l 10 

·~:H 52:~i 

5 5 
50.00 50.00 
1.19 1.19 

I 4 
20.00 80.00 
0.24 0.95 

7 7 
50.00 50.00 
1.67 1.67 

634 
75.48 

Ill 
13.21 

47 
5.60 

19 
2.211 

10 
1.19 

5 
0.60 

14 
1.67 

420 420 840 
50.00 50.00 

St1tist1cs far t1ble of NSTRAND by A"P 

Clli,:squ1re I 6 dfl • 2.0594 <P<0.991181 



• 
Tabl& P-4 Croaa-Tabulatlona Of Fry Stranding V&raua Two Levela Of Endflow For 

The 19Bb Salmon Fry Stranding Study 

• Tabulation of NSTRAND (rDMsl by ENDFLD lcolu1nsl 

• 

• 

• 

• 

• 

• 

• 

• 

• 

IFr1qu1nc1/Ro1 p1rc1nt/Colu1n ptrc1ntl 
I 2 

0 307 327 
48.42 51.58 
73.10 77.86 

67 44 
•0.36 39.64 
15.95 10.48 

2 24 23 
Sl.06 48.94 
S.71 S.48 

3 7 12 
36.84 63.16 
1.•1 2.86 

4 s s 
50,00 50.00 
1.19 1.19 

s 1 4 
20.00 ao.oo 
0.24 0.95 

• 9 5 
•4.29 35.71 
2.14 1.19 

634 
75.48 

111 
13.21 

47 
5.60 

19 
2.26 

10 
1.19 

5 
0.60 

14 
l. 67 

420 420 840 
S0.00 50.00 

Statistics for tabl1 of NSTRAND by ENDFLD 

Chi-squar1 I • dfl • 9 •• 766 <P<0.13881 
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• 

Table P-~ Cross-Tabulations Of Fry Stranding Versus Two ~evels Of Ramping Rate 
For The 19Bb Salmon Fry Stranding Study 

Tibulition of NSTRAND lro•sl by RR~TE lcolu1nsl 
!Frequency/Ra• ptrcent/Calu1n percent> 

0 

2 

l 

4 

5 

1 2 

321 313 
50.63 49.37 
76.43 74.52 

62 49 
55.86 44.14 
14.76 11.67 

20 27 
42.55 57.45 
4.76 6.43 

9 10 
47.37 52.63 
2.14 2.38 

I 9 
10.00 90.00 
0.24 2.14 

4 1 
80.00 20.00 
0.95 0.24 

3 II 
21.43 78.57 
0.71 2.62 

634 
75.48 

111 
ll.21 

47 
5.60 

10 
1.19 

5 
0.60 

14 
I. 67 

420 420 840 
50.00 50.00 

Statistics for table of NSTRAND by RRATE 

• 15.4901 IP<0.0167! 
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T&ble P-b Cress-Tabulations Of Fry Str•ndinQ Versus Twc Levels Of Subatr&te 
Fer The 1986 Salmen Fry Str&ndinQ Study 

T1bul1t1an of llSTRAND !ro•sl by SUllSTR !colu1nsl 
(Fr1qu1ncy/RD• p1rc1nt/Colu1n ptrctntl 

J 2 

0 335 299 
52.14 47.J6 
73.4' 77.86 

H 47 
57.66 42.34 
14.04 12.24 

2 29 18 
61. 70 311.30 
6.36 4.69 

3 13 ' 68.42 31.58 
2.85 1.56 

4 4 6 
40.00 60.00 
0.88 J.56 

5 I 4 
20.00 110.00 
0.22 I. 04 

' JO 4 
71.43 28.57 
2.19 1.04 

634 
75.48 

Ill 
J3.21 

47 
5.60 

19 
2.26 

JO 
J,J9 

5 
0.60 

14 
J .67 

456 384 1140 
54.29 45. 71 

Sl1list1cs for t•blt of NSTRAMD by SUBSTR 

Chi-squire ( 6 dfl • 11.4634 <P<0.20591 
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APPENDIX Q 

FRY STRANDING LOCATION VERSUS GRAVEL BAR FEATURES FOR STEELHEAD FRY GRAVEL 
BAR STRANDING (1986) 
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APPENDIX R 

FRY RECRUIT"ENT INTO P1JTHOLES 

This study ••S conduct•d by Russ•ll K. Lidl•y, fi1h•r11s b1olog1st on th• 
st•ff of R.N. Beck •nd A1soci•t•s. The rtport !hit follows is 1 1or• dtt••l•d 
vomon of th• condtnctd for• th•t •ppurs in S•ction Yl • 
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ABSTRACT 

Tests were designed to quantify the timing and level of fry 
recruitment into potholes that interface regularly with the main channel river 
flow. Flow levels on the Skagit River were regulated according to a pre
scribed combination of amplitudes, ramping rates and endflows. Fry recruit
ment into potholes was studied using time periods of one to five days. Fol
lowing a pre-determined test interval, fry were removed from potholes with an 
electroshocker and counted. New fry moved into potholes immediately during 
the first high water event. High beginning flows resulted in a significant 
decline in recruitment. Potholes providing cover and large substrate were 
observed to recruit higher numbers of fry . 
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INTRODUCTION 

Concern over the effects of dam regulated flow fluctuations on sal
mon and steelhead production in the Skagit River has prompted cooperative 
studies between Seattle City Light, Washington Department of Fisheries and 
other agencies since 1969. Studies by Thompson (1970) and Phinney (1974) 
attempted to define operational regimes least detrimental to downstream fish 
populations. In 1979, relicensing of the three existing hydroelectric faci I
i ties prompted further investigations relating discharge to fish survival. 
Representatives of City Light, Washington State Department of Fisheries and 
Game, Skagit System Indian Tribes, U.S. Fish and Wildlife Service, and 
National Uarine Fisheries Service agreed on a two-year interim agreement regu
lating ramping rate and flow magnitude in the Skagit River . 

As part of this agreement, Stober (1982) studied the effects of 
flow fluctuations on spawning behavior, egg deposition efficiency, incubation, 
fry survival to emergence and stranding of salmon and steelhead fry. In con
tinuation of these studies, R. W. Beck and Associates was retained to investi
gate the relationship between flow fluctuations and stranding from spring of 
1985 to spring of 1986. As an extension to this work, Troutt (1986) examined 
fry residency time in potholes exposed to dewatering by downramping events. 
His findings show chinook fry (0. tshawytscha) remain an average of 2.5 days 
in potholes and, therefore, are susceptible to multiple downramping events. 
Furthermore, this work demonstrated that the daily sample of fry trapped in 
potholes does not undergo a complete exchange of fry between downramping 
events since many fry occupy a pothole for more than one flow fluctuation 
cycle. These latter findings raised questions concerning numbers of fry at 
fish to pothole stranding. 

The objective of the present study is to determine how quickly a 
pothole recruits fry fol lowing a high water event. Recruitment in this con
text 1s def 1ned as fry that move into and remain in a pothole. 

APPROACH 

Salmon fry were removed from selected potholes, placed in a bucket, 
counted and released into the main river or side channel at a point downstream 
of the test pothole. This practice would in theory eliminate the chance of 
these fry being recruited back into the same pothole during subsequent high 
water events. An electroshocker, Smith Root Type XI, was used to remove all 
fry from each pothole tested fol lowing a designated test interval. Test 
lengths varied from one to five days. Electrofishing began at daybreak to 
minimize the loss of fry to scavenging birds (Stober et al., 1982). Study 
potholes were cleared of fry beginning at the furthest upstream pothole and 
working downstream. The number of fry removed from each pothole after a pre
determined test period was used to estimate the recruitment rate of each pot
hole . 
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The samp I i ng routine used during this study was designed to max 1-

m i ze the number of tests performed while City Light authorized the test flow 
pattern. Tests took place from March 13 to Apri I 14, 1gss. A rotation sched
ule for emptying potholes was made by dividing the river into five areas 
(Table 1). Area One, for example, includes 7 potholes located from Bacon 
Creek to Marblemount. If this area was scheduled for a one-day test, the pot
holes would be emptied of fry on this day and again the fol lowing morning, 
allowing potholes to connect with the main river once. Generally, three areas 
per day could be sampled before upramping flows covered the pothole areas. 
Area One would then be al lowed to recruit for 2-5 days depending on the sched
ule. Similarly, potholes 1n other areas are all connecting and disconnecting 
with the test flow cycle. Each pothole's recruitment performance was moni
tored with respect to beginning flows prior to and including the sampling date. 

The data resulting from this field study were clustered into two 
separate categories that relate to the two levels of beginning flows used dur
ing the gage at the start of the downramp event and the ending flow represents 
the flow levels used during the 23 testing days; 7,500, 7,000, 5,500, and 
5,000 cfs. The data associated with these four flows were clustered into two 
levels of beginning flow; high beginning flow (7,500 and 7,000 cfs) and low 
beginning flow (5,500 and 5,000 cfsl. 

Within each of these two beginning flow data-sets another descrip
tive factor, cal led "N-days," was created to describe the flow history preced
ing a downramping test in terms of the number low beginning flow downramps 
that occurred prior to test day. N-days was defined as the number of succes
sive low beginning flow downramps that occurred prior to pothole sampling date 
example, if on March 15, a pothole was sampled and the beginning flow of the 
downramp prior to this pothole sampling date was a low beginning flow (5,000 
or 5,500 cfs); the N-days would be the number of successive beginning flow 
downramps with a low beginning flow. Therefore, if March 13-14 were low 
beginning flows and March 12 was a high beginning flow the N-days would be two 
(2). 

The number of fry electroshocked from individual potholes in con
junction with their N-day values will provide a means for comparison between 
the average number of fry trapped with high versus low beginning flows. Sec
ondly, within each beginning flow category a comparison of the average 
stranded versus N-days can be made to determine if beginning - flow history 
patterns affect the number of fry trapped in potholes . 

STREAMFLOW 

Seattle City Light regulated test flows according to a requested 
test pattern designed by R. W. Beck and Associates. Test flows involved a 
combination of amplitudes, ramping rates and endflows. Endflows were measured 
at the Marblemount gauge. Minimum endflows were set at 3,000 and 3,500 cfs 
depending on the test. End! lows greater than 3,500 els resul led in some of 
this studies potholes being connected with the main river eliminating them 
from a study rotation. Amplitudes were set at 2,000 and 4,000 cfs and varied 
according to test. Thus, beginning flows varied from 5,000 to 7,500 cfs. For 
example, if a particular test required a 3,000 cfs endflow and a 4,000 cfs 
amplitude, the beginning flow was 7,000 cfs at Marblemount . 
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To min1m1ze fry mortality, downramping was conducted during the 
night (Woodin, 1984). Upramping began at 0700 requiring the electrofishing be 
completed without delay to avoid pothole inundation. 

SITE SELECTION 

During the spring of 1985, R. W. Beck and Associates gathered 
detailed measurements concerning connection flows for potholes located on the 
upper Skagit River between Bacon Creek and Rockport. Potholes used for the 
recruitment study were selected using this flow connection data on the basis 
of meeting three criteria: (1) a pothole must be actively connecting and dis
connecting within the prescribed test flow parameters; (2) a pothole must be a 
manageable proportion affording the removal of al I fry within a reasonable 
period of time; (3) a pothole must retain enough water to support fry for the 
duration of the low flow period. Thirty-six potholes were selected and used 
to evaluate fry recruitment. These potholes varied 1n size, cover, depth and 
substrate, it is felt they represent the balance of potholes along this sec
tion of the Skagit and that a reliable measure of recruitment was achieved . 

DATA ANALYSIS 

Analysis of variance by ranks (Kruskal-Wal I is test) was applied to the 
data for number of fry recruited. Recruitment was compared using the num- ber 
of consecutive day tests conducted with the same amplitude prior to the 
sampling date. Tests involved tow different beginning flows which were placed 
into separate subgroups where: AMP=1 is the low beginning flow test and AMP=2 
is the high beginning flow test. Under each subgroup the number of consecu
tive tests of similar amplitude were combined so that Group 1 is NLOW=O, Group 
2 is NLOW=1, and Group 3 is NLOW=2 . 

RESULTS 

During this study, pothole recruitment by fry consisted mostly of 
chinook salmon (0. tshawytscha) (Table 1). Tests involving low beginning 
flows (AMP=1) showed a significant increase (P less than .05) in mean numbers 
of fry recruited over time for consecutive low flow tests (Table 2 and Fig
ure 1). The initial recruitment level of 5.83 fry/pothole occurred during the 
first 24-hour period (NLOW=O), in which test potholes were connected to the 
main river once as a result of the daily upramping event. During the next 
24-hour period (NL0W=1), recruitment increased to 12.79 fry/pothole. After 
three days of low beginning flows (NL0W=2), pothole recruitment again rose to 
a level of 18.57 fry/pothole. Tests conducted using high beginning flows 
(AMP=2) showed no significant trends in recruitment (P greater than .05) 
(Table 2, Figure 1). During this study, it was apparent that potholes hav
ing si It and sand bottom substrate recruited fewer fry then those having 
gravel and/or cobble substrate (Figure 2) . 
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Results from the pothole residency study by Troutt (1986) indicated 
fry may choose pothole areas as short-term rearing habitat. If we assume pot
hole residency to be a natural part in the life history of the fry, it follows 
that the Ii sh w i 11 seek out these areas as rearing sites. Resu I ts I rom this 
study may reflect the propensity of fry to find areas of reduced velocity for 
rearing purposes . 

TABLE 1 

SPECIES COMPOSITION OF FRY FOUND 
IN POTHOLES BETWEEN MARCH 13 AND APRIL 12 

ON THE SKAGIT RIVER IN 1986 

Fry Number Percent of 
Species Sampled Total Fry 

Chinook 3,006 97.8 
Steel head 37 1.2 
Pink 21 0.7 
Coho 10 0.3 

TABLE 2 

RESULTS OF AVERAGE FRY RECRUITMENT 
VERSUS TWO BEGINNING FLOW HISTORY LEVELS 

Beginning Flow 
Classification(1) 

Number of 
N-Days(2) Observations 

Average Pothole 
Recruitment 

1 
1 
1 

2 
2 
2 

1 
2 
3 

1 
2 
3 0 

1 - Beginning Flow Classif1cat1on at Marblemount 
1 = Beginning Flow 5.000 - 5,500 els 
2 =Beginning Flow 7.000 - 7,500 els 

2 - N-Days is the number of downramps prior to 
test date having the same beginning !low 
c I ass i Ii cat ion . 

5.83 
12.79 
18.57 

No Data 
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Data from this study, however, demonstrates that a high beginning 
flow "erases" the recruitment which had taken place prior to such an event. 
Presumably a pothole is less likely to be occupied repeatly when deeply sub
merged. It appears a high flow test flushes al I the fry out of a pothole and 
any recruitment after such a test probably results from fry randomly entering 
pothole areas as the flow level drops during the downramp. The absence of any 
significant trends in recruitment following a 4,000 cfs amplitude test sup
ports this speculation. That is, trapping wi I I be independent of the duration 
of low beginning flow tests (NLOW) prior to the AMP=2 test. It does appear, 
however, that the number of fry trapped in potholes that repeat ly connect and 
disconnect with ma i n-channe I f I ow is dependent on the number of successive 
beginning flow tests that take place in between 5,000-5,500 cfs. This study 
shows that fry trapped numbers continue to increase unti I the string of low 
beginning flows is interrupted by a high beginning flow which starts the 
recruitment process over again. Furthermore, the apparent relationship 
between beginning flow and recruitment (or fry trapped) was also found to 
agree with a separate study concerning pothole trapping conducted during the 
spring of 1g85. (See Figure 13 in Beck Report.) 

A variety of substrate and cover characteristics were observed 
among potholes found along the Skagit River between Rockport and Bacon Creek. 
Sand and si It bottom potholes without cover consistently recruited fewer fry 
than other potholes (Figure 2). Troutt (1g86) found that chi nook fry reside 
longer in potholes with some degree of cover over potholes without cover . 
(Note Figure 2 compares recruitment to substrate but a comparison of cover is 
identical.) Since substrate size is partially a function of water velocity, 
recruitment may be dependent on both hydraulic and behavioral components. The 
hydraulic component regulates the likelihood of a fry moving through a pothole 
area during a high water event; the behavioral component affects the propen
sity of fry to remain in the pothole area during a downramp1ng event . 

Pothole residency appears to be a natural part in the life history 
of Chinook fry on the Skagit River. The immediate recruitment observed during 
this study appears to reflect the tendency for fry to utilize preferred habi
tat. However, high beginning flows apparently innundate potholes and perhaps 
create current velocities unsuitable for fry. Accordingly, suitabi I ity seems 
to relate to other physical characteristics of the pothole site such as cover 
type and streambed gradient. Moreover, as discharge fluctuations at Gorge 
powerhouse causes potholes to connect and disconnect, this study shows that 
fry choose and sometimes remain in potholes for extended time periods and, as 
long as minimum flows do not dewater potholes, the threat of pothole stranding 
mortality is minimal . 

L2646C 
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APPENDIX A 

FRY RECRUITMENT INTO POTHOLES 
FIELD DATA SUMMARY 
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