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Abstract

7 1 ~1 Bottom àielling fish were .~~~1.d tn the Del ar . part of the C 6. D

I] Canal system from March 1971 to Auguat 1.9 73 .gclueivs of Jan uary and

U February. The most abondant of the 33 specie. collected were the white
—a

- 
- - psrcb ($9roite sricaoa)M the vsakftsh (Cynoscion rs&alfa). The striped

U bass (Muron. sazatil.is) and the spot (4~eistomu. xantkuron)% were cau&lt

in sigeificant rn~~srs in spring and late a~~~~ r respectively . Of this

L group, only the whit. perch was a year- roued resident in the Canal area.

- Striped bass ~~ili.. the Canal dur ing spaining migration , and the two

• sciasnids me the area as a nurse ry.

Stomach aly.is of six species sugges t that invertebrates are a

- priasry food sour ceg and that ths Canal itself cont ributes litUe to

H the maintenance of th. fish capture d the re .

*buedan cs of fish in the study area was found to be highly variable

d appar ently declined over the three years sampled. These observations

Li are dtac*as d in rsl*tion to the potential influence of enlargement of

t h e C 6 D C e n a l.

L
LI 
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Wield operations were card ed out aboard the 1~ ivsr.ity of

Dsla.srs s 1/V Wolverins using a 30 ft. otter trawl (3” mesh) .

[ The nets war s ftitsd with a 1” mesh ljmsr in the beg to prevent

le.. of smell fish . Ten monthly collection, wer , mad. at sight

El statt oss (Figure 1) between March and December in 1971 and 1972 .

F Two 0.5 statute all, trawl. were made routinely at each station,

L towing speed was 3-4 m p h .  relative to the current. The nit was

[I towed with approximately one fathom of cable per feet of water

depth. This was sufficient to keep it on the bottoms a. evidenced

[~ by the accueulatton of substrate and debris from individual trawl. .

1 Initially, one tow was mad. agains t the current and on• with , bu~
this procedure was terminated when anal ysis of nuebar s of tndtviduala

- 1 cepture&iu tows in appoait. direction. shoved no significan t dif— - - .

ference.. Since working against th. current is desirable in ter 
- - 

-

of boat safety , this procedure was used in the latte r part of the

study for both tows on stat ions exposed to stro ng currents .

Descriptions of station locations are given in Tabi• I. Pro—

j.ct limitations necessitated termination of sampling in August of

1973. Field personnel ar. listed in Table II.

_ _ _  

‘*1
~~vir~ia’uta1 par t.rs asured at each station were salini ty

dissolved oxygen , water t.mper ati~~~, air temperature , and turbidity .

Turbidity was .ursd with a 1/2 meter di tsr whit. Sscchi disc - -
~~~

‘ 

-

sad is .xpr.e eed La em. to disappearance . Doplicat. water sample.

for salinity and dis.olvsd ozygsn costsat were taken from Nassen

bottle cast. within 3 ters of the bottom. Salinity was calcul*t.d

— — 
_
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fro. conductivity uuremsnts mad. with an inductio n salmnoaster , - • -

and dissolved oxygen measure ni aids by the Winkler technique on

- 
s~~~1es pre served in the field. )~~asur, nts of pH were ede during

the first year of the study in the field using a portable pH meter .

j In almost every individual tow the fork length of all fish cap—

tured were asured to the nearest millimeter sad re corded. When

[1 the n~~b.r of individuals of a species captured in a single tow

.

1 

exceeded one hundred, th. total number of individuals was recorded

and a random subsampl. measured and recorded.

] When possible , one—hundred individuals of a species were re-
• turned to this laborato ry and weighed and measured to provide data

] for computation of a length- weight regression line . Pros this

1 

data length—weigh t regression lines of the form log vet weight

J a + b log fork length were computed by the method of least squares .

It was a.sueed that seasonal variation in th. length—weigh t re la-

tionship was negligible and monthly samples ware pooled to establish

j a single regression equation for each species .

1 

Monthly fish biomass estimates for each station for six major

I species were mad. by solving the length -weight relationship for each

] fish capture d and st ing the results • In samples where the total

catch was not measured th. computed averag , weight was attributed

to the unmeasured individuals in the sample

~ To determin, if resident fauna of th , canal area were uti limed

as food, representatives of dominant species of fish caught during -~ 

-

(] regular monthly collections in May , June , and September 1972 were

preserved in 102 buffere d foraslin for future stomach analysis .

U 
‘.

,

~

-

~

-
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Sp.cies and eLse ranges e~~~ined were white perch (115—262 ma) ,
I striped bass (177—321 sm) veakfish (105—150 an), spot (120—171 an),

I and channel catfish (292—377 an). White perch was the only specie.

pre sent in all collections . Stomach contents were examined under a

I dissectin g microscope and when possible identified to species . If

identifiable invertebrate fragasots were present , the number of

I organleme eaten was based on duplicate fragments present which could

[ only have come from a certain number of organisme .

An analysis warn performed to determine the amount of simple

I corte lation which exists between the numbers of individuals of six

important fish species , water temperature oxygen concentration

I and salinity . The ana lysis was performed on the data of all m di—

[ vidual stations sampled between April 1971 and August 1972 (N — 117)

and also upon the pooled monthly figures of those stations (N — 15) .

[ In the lat ter case the n~~~srs of individuals were total. per month and

r the physical paz tar s were avera ges of the eight stations taken

IL every month.

Since for most combinations of numbers of individuals and physical

parameters th. correlations were inconclusive, an attemp t was made

I to analyse the combined effects of parameters upon numbers of in— :-

I 
dividuals by means of multiple regression models . As with the singis

correlations, the analysis was performed on both the data of individual - — 
-

I stations and pooled monthly figures. A regression modal was computed

for each species and the species—specific constants b1 b2, b3, and

I b4 computed by the method of least squares.

I
I 

_



— 

-

1 
.4-

I RESULTS AND DISCUSSION

Monthly a~~~1ing was carried out at eight stations in the

I C 4 0 Canal area from March 19P1 through August 1973 (Figure 1).

A total of 33 species of fish were captur ed during the s~~~ling

I period (Table III). Of these, 15 were ranked as to relat ive abim—

I dance based on the total n~~~er of individual, and th. f req uency

of capture for each species . The other 1$ speci es occurre d in

I s t  small numbe rs arn to make rankings meaningless .

White perch , a coanon resident estusrine fish (Mansueti . 1960) ,

I warn rank ed firs t because of its high capture freq uency . This speci es

I vms presen t in almost all collections (Figure s 4, 6, 4 8) and ap-

pears to be a year—round resident of the study arsa. Spawning

I occurs in fresh water in early spring . Individuals of increasing

size sere present in the collections thro ughout the sumer.

I Weakfish , Cynoscion !~5~~j! yes the second most abundant

I species in trawl s~~~1es. Nearly all of those captured were young—

of—the—year, less than 1.50 an in length. These j uveniles appear

I in great numbers in the upper estuary as a result of early suaner

spawning in the Delaware Day (Dsib.r and Smith , 1971). They first

I appear in July or August cc 35—60 an length and increase in size

th roughout the si r. Peak aburidasce occurs in August or Sep tember

(Figure 2) . Unlike the white perch which maintains a significant

I population in all par ts of the study area throughout the year ,

veakfisb en, presen t only in s~~~~r and fall months . Thea. two

I species accounted for almost 902 of the total individuals captured .

Striped bass, spot, alewife, eel, hogchoker and anchovy as a group

- .-
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I accoumted for only about 52 of individuals captured in 1971 and

1972. Table V shows the average monthly bioaass and th. total

I bio.sss for these species.

Computed biomass for six species by station is given in Table IV.

I White perch was the dominant contributor and was the only species

present with a total monthly biomus consistently greater then 5

kilograms. Striped bass biomass was important in the spring when

I they were pre p~~t for spawning, but it was generally low and erratic
• the rest of the year. Wsakfish made a significant contribution to

I —. the biomas s during the late s* sr and early fall. These three

I species made up 952 of the total biomass for the six species examined

(Table V).
-

~ Figures 3—8 suggest considerable temporal variation in both

physical parameters and abundance of fish. Although pH and tur—

F - bidity were also measured , they are not included in the figures

I because no patte rn was detected in their variation . These dat~a are

- included in the monthly sumary table. (XIV—mIZ). Water tsmperature

I was the most consistent variable , reaching 25—26°C in August and

falling to 6°C by December. Temperatures in the Canal proper tended

I to be slightly lower is winter and highe r in su~~~r than those in

I 
the Delaware Direr approaches . Dissolved oxygen concentrations were

inversely related to the water temperature , as would be expected.

I Month—to-month fluctuation of oxygen within the seasonal patt ern was

some tImes *ttribv*.ble to climatic changes . The low oxygen and

I salinity lsvs4. ob..~ved at all three stations in September 1971,

July 1972 aed 1973 were associated with fresh wate r runoff resulting

I
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I
I 

from heavy rainfall. In th3 1971 cue , localized floodiag in the

Wilmington—Philadelphia region was probab ly responsible . Tropical

I storm Agnes in June 1972 caused extr eme increases in runoff into

the heaè,atsrs of both the aissapeake lay and the Delaware liver ,

I which influenced the environmental conditions in the Canal area

for several months The third major oxygen sag , in July 1973, again

I occurre d after a period of rainy weather in the Philadelphia area.

I A foamy scum vu also observed at upper Delaware River stations in

July , when dissolved oxygen levels vsre less than 40 mg/i. The

I unusually low salinity measure nts of these samples suggest that

land runoff was again the source of the oxygen demand , but no single

I causative event was identified.

I Since the Canal enters the Delaware River in the area of the

salt—freshwater interface, salinity can be empected to change

I rapidly in response to change s in river flow. A change of several

ppt. occurred with the ebb and flood of tides. The extreme s of

I fresh water runoff which occurred unpredictably during the study

I period mesh an underlying seasonal variation in salinity in the

Delaware portion of the Canal , and associated regions of the Delaware

I River. Based on the two and one—half years of observation in this

study , salinity would be expected to rise during June and July to a

I peak of less than 10 °/ao in August or September before dro pping in

I the fall. The highest salin ities observed at station 109 , nine miles

vest of Reedy Foist , were 7—8 °/oo . This was approaj astely 1 0/oo

I greater than at station 113 which is four miles north of the Canal ,

and 1 0/00 less t hn  at station 115, about the s distanc. to the

I
I 
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Ii Figures 4, 6, and 8 si arise trawl catches at rep resentative

I stations in the Canal pr oper and in the Delaware River to the north

and south of the Can al entrance . Although month—to—month var ias4.em

Ii in catch size was considerable , numbers of fish were clearly

- .  greater in s~~~~r months than in winter, at all stations . Total

L catches for eight stations in the March col lections over the th ree

1 - years ranged from 43—193, while in August as many as 8418 fish were

taken (Tables XIV-XXXIX).

Comparison of the trawl and hydrographic data suggests a re-

lationship between very low salinity or oxygen depletion and the

movements of fish. In September 1971 when runoff from heavy rains

was concentrated in the upper Delaware River, at station 113,

salinity was reduced to 0.1 ppt. and dissolved oxygen was reduced
•
~ H to 3.58 mg/i. Few fish of any species were caught at this station,

but catches at station 115 and 109 yr. unusually large. At station
— I L~ 115 weakfish were most abundant, while white perch dominated the

-; [J catch at station 109. This distribution is supp .rtive evidence

for short—term migration in response to environmental stress. In

[1 July 1972 and 1973 the fish catch (Figure 4, 6, 8, 9) was deprssled,

and this again was probably due to fish leaving the area because of

11 low

• The results of the simpls correlation analyses performsd on the

data of individual station samples between April 1971 and August 1972

U and also upon the pooled monthly figures are shove in Tables VI en#

VII respectively . Of the six fish specie. only weakfish showed any

[I significant correlatio ns, these with temperature and salialey. so

:~

___  ____ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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U significant interactions between pairs of species was detected.

The multiple regression analyses of the weak fish and hogchoker

I have so predictive value (Table VI I I ) .  The weakfish model based

on pooled monthly data shoved a significant multiple correlation

1] coefficient of 0.92, due largely to the close cor relation between

veakfish numbers and salinity. Thu., the multiple regression models
Li do not offer much improvement over the simple correlation analy se. .

With the exception of the relat ionship between salinity and weakfish,

the observe d values of the three physical parameters considered do

II not adequately explain the occurrence and abundance of the six species

in the eastern end of the Canal and its approaches. The suggestion

- 
L i  is that the usual extremes of salinity, dissolved oxygen, and H

temperature in the Canal system are within the normal range of

tolerance s of the species examined and do not influence patchiness

in the area.

- Averag ing trawl data for several stations reduced the month—
- to—month variation in catch enough to permi t comparison of fish

U populations in the Canal proper to those in the Delaware River ap—

proaches (Figure 9). Stations 109—ill were averaged to obtain figures

[j for the Canal proper , while 113, 114, and 116 were used for the river

U stations. Station 115 was excluded because it generall y is a highe r

salinity are a and 112 was excluded because catches there appeared to I
[1 be influenced by current abnormalities resulting from proximi ty to

- the Canal entrance. In all th ree series of monthly samples, a con—

sistsn t pattern was observed. Numbers of fish were greater in the

U 
Canal pr oper in spring months , but sumesr catche s were much larg er in

the Delaware River appr oaches. Exceptions occurred only in times of

________ ~~~ ~~~~~~~~~~~~~~ — ~~._ -• ~-
— ‘—I ~~~~~~~~~~~~~ ~~~~~~~~~~ ~‘ . ~~~~~~~~~ —
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El
documented poor water quality in the River.

Ii Immeination of raw data for individual species (Table XIV—

I XXXIX) shows t h $  the white perch was by far the most ni rous
Li

fish in all spring collections. In the sumesr , however , large

L n~~~.rs of juvenile weakfish and spot moved up the estua ry and

accounted for as much as 502 of the numbers at river stations.

L Although both of these species were taken in the Canal prope r

weakf ish were not typically as abundant there as they were in the
- 

river, probably the result of a salinity preference.

I Another observation expressed in Figure 9, is the decline in

numbers of fish samp led in the second two years of the study as

compared to the first. This trend is also evident in the relative

abundance figures for 19 71—72 (Table III). All of the major species
-j 

but the striped bass were markedly less abundant in 1972 than in

1 1971. The increase in numbers of striped bass i. attributab l, to

the coincidence of the May 1972 sampling period with the period of

1. spawning migration when large numbers of these fish were moving

through the Canal. No information is avai lable to account for this

decline; however, on examination of Table V , it is seen that bicuass

Ii did not decline. This indicates that the size frequency of fish

being sampled vu increasing . Table V also includes data from

Ii stations 1~2 and 115 which are not included in Figure 9 , and this is

U an L~~orta nt reason for the difference between bioaaas and numbers .

Tropical storm Agnes may veil have been a contributing factor in

U 1972 (Taylor , 1972) . If 1q72 year classes were re duced by loss of

young or partial spawning failure this influence could be felt for

[I a ai~~~sr of years.

El 
_ _ _
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11 A. indicated in Table IX, the relative total catches were

consistently higher at the th ree up—rive r stat ions than in the

Canal proper. Although actual numbers of fish declined in 1972,

the Canal catch remained about 602 as large as that for the River.

Since 1973 collections were available only through August, it is

- not possible to compare all three years of the study on a total

catch basis. Th. comparison through August is subject to large

variation due ‘~~ the relatively large numbers of fish moving within

and through tt4e part of the estuary in sumeer. Since the differences

I between perc~satages for the partial seasons of 1971 and 1972 were not

• - apparent when total catches for the full 10 months were compared ,
1. there is no reason to suspect that the 1973 figure indicates any

change in Can~1 fish population relative to those in the river.

Tables 1—1111 s~~~arize the results of stomach analysis carried

• out in this study . Fourteen species of invertebrates were found to

- • - hew, been eaten by the fishes examined during this period. Twelve

of these were benthic invertebrates , all of which were found in the

Ii benthic s~~~1ing program (Appendix IV). In addition, copepods,
• 

insects, insect larvae and fish were found in several of the m di—

• I ~ 
viduals examined. Gamesrus daibe ri was the most abundant food item,

and was also the most abundant organism in benthic collections. Rev-

ever, none of the fish species appeared selective in th ir dl.t.

U Of the 340 fish examined, 54 had empty stomachs with a pr opor—

tionately higher nt~~er occurring in May and June at the Cana l

[I station . Also, 59 fish had totally unrecognizable material in their

• stomachs , indicating that they had eaten several hours before being

U 
_—
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I captured. Again, proportionately higher numbers of thee. occurred

at the Canal station during May and June.

The species Crangon sap teaspinosa and Ileonysis ~~ rican* oc-

curred as food ite s only t~ the September collection except for

I one individual Ieo isis which was found in May. This observation

correlate. with the appearance of these organisms in invertebrate
I sample. in September.

I
I
I
I
II
L
I
I
I
I I

I
I
I
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I
The resul ts presented here suggest that the eastern end of

- I the C I P Canal and it. Delaware River approaches form a relatively

homogeneous environment. Although the Canal and River have dif-

ferent sources , the re is considerable exchange at the eastern end

and physical parameters were similar throughout the study area.

Some trends were observed but tidal and climatic variation made

- j I. interpretation difficult. In general , salinities were 1—2 °boo

r higher near Reedy Island than at other stations , and dissolved

oxygen was most often depressed at river stations north of the

Canal. Canal stations were subject to temperature fluctu ations

- 
- several tenths of a degree greater than those at river stations .

I • • The small differen ces in physical characteristics of the Canal

- • and river stations are associated with subtle gradations in the
• abundance of fish. There were no clear differences in the species

I makeup of the two areas, but it was apparent that the transie~~
species such as the vsakfish tended to be concentrated in more

11 saline waters. They temporarily retreated fro. stations which were

exposed to unusual fresh water runoff.
- This association is supported by the correlation matrix (Table

[7 VII) relat ing temperature , dissolved oxygen and salinity to occur—

rence of the dominant fish species. Only the relation of weakfish

[] to salinity was significant in this analysis Cr — 0.92). Other

U variables such as availability of food, currents, and water quality

may have influenced fish movements • Since many of the species con-

‘- - - U



p 
~

- -- 

~~~~~~
—-—  -

~~

-

~

--

~~~

-- ----- — 1~~~ TJ iT~~~~ 2~ ~~ I

I
II -w

sidered t~ s~ia wlyeis move in schools , the influsnce of such

sxtraneou. vs4abi.es would be significant.

II The ecosystem under study in this pre gra . is an extrem ely

co~ 4ex one subject to the influences of two estua rine systems ,[1 plus the varying impact of men’. activi tss. It ha. not been

Ii possible is the short tins alloted to isolate and quantify the
u variables which contrc 1 the evements of fishes within the systu.

[J Observations of sudden changes in environmental conditions , such

as produced by tro~ica1 stow Agneg, serve to document the sensi—

tivity of local fish populations to environmental perturbations

U However, the fluctuation ~p abundai~ce of fish induced by such

climatic champs has masked- any response to subtle influen ces , such

‘[1 as gradual enlargement of the Canal. The fact that fluctuation.

• attributab le to climatic conditions remained the dominant influence

1 on fish movements during the final stages of the Canal enlargement ,
- I - suggests any short—term perturbations which sight result from the

ma~~~$sssnt would be less significant than the apparently frequent

[1 occurrence of short periods of heavy contamination by land runoff.

Of potentially greater significance to fish pcp~~4tien are longer—

[I term chang es caus ing reduced growth or lessened sp ining capsk$4*ty

U over a protracted period.

Doci utation of the as uaitude of so—called “natural variation”

U within the ecological system is an important result of the present

• study . It is evident that na ab~p3,pte determination of p.eaible1] eaviron ntal impact of the C~~al enlargement can be made at this

U
U

~

- - -

~

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~• ~~~~~—



_ _  - 

1
—14 -

U
U 

gims bss.d os ths field data. The presa.t dsclj ee im fish .bundamos - _

sy well be a function of natural çather them ~~~—isduc d changes

of the system. If this is the case , at least several more years

observation would be necessary to achieve a first approximation - 
-

U of the baseline on which this variation is superimposed. -~ -

Ii
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FIGURE 2

Veakftsh Populati ons in De laware part of
C&D Canal System in 1971 and 1972
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FIGURE ~ -18-

[ Su~~~ry Hydrogra ph ic Data - Station 109 (C&D Canal)
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FIGURE 4 --19-

S~~~~ry Tr awl Data - Station 109 (C&D Canal) -
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FIGURE 5 -20-

S% ary ilydrographic Data - Stitton 113 (Pea Patch Jetty )to .
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I FIGURE 6 —21—

S~~~sry Trawl Data Station 113 (Pea Patch Jetty)
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Su~~~ry Hydropspbtc Data - Station 115 (Reedy Iilsnd)
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S~~~~ry Tr~ ,l Data - Itatios 113 (Reedy Island)1] Iso.
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Average Trawl Catch in Canal and in
L ~tver North of Canal
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U Table l

ii

[ I 718* 8IITION DESCRIPTIONS FOR C 4 D C A L SUJYKY

All, stations were sampled by towing a 30’ otter t!avl over a

distance of 1/2 mile. Tb. two locations given for each station d.scrip—

tico are the points at each end of this 1/2 mile t ransact. For stations

- 
in th. canal use USC 6 CS Qiart No. 570, and for stations in the De1.~are

River use Qiart No. 294.

STATION 1.09
- (C 6 D C .al, Railroad Bridge)

Western point — wher, rip—rap stones start on western end of old

canal opening. (This is on North side of canal)

Eastern point — 5th pole West of Rail road Bridge on North side of
1; canal.

STATION 110
(C 6 D Canal, St. Georges Bridge)

Western point — 2nd light pole West of 2nd fish pier West of St.

Georges Bridge. (This is on South side of canal )

1 Eastern point — abeam of lit fishing pier West of St. Georges

Bridge. (This is on South side of canal)

STATION Lii
(C A D Canal , Reedy Point Bridge)

- Western point — 4th light pole East of Scott R~~ on South aide of

can l.

Isatern point — end of road and rip—rap stones on South side of canal.

- Thia is~~ owo IceMouee Point.
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flA7ICU 112
(Del.iar. liver, C & D Canal entrance)

Northern point - line up buoy “II” with buoy “25” fro, the West

side of the ships chaon.l.

Southe~~ poist — ther, are me ranges for this pojst so the onli

mark is to be 1/2 mile southwest of buoy “iN”.

Towa are made in a depth of approximately 30 feet at mean low water. - -

STATION 113
(Delalare River, North ~r flW Patch Island Bulkhead)

Northern point — line up end of bulkhead (marker “I”) with largest

water tower in N

~~ 

castle (Tow•r has red top and white bot tom) .

Southern point — line up bulkhead marker “D” with red and white

striped ameks stack (one closest to water) at induotrial complex South

of isv castle.

Tows are made juot Imet of bulkhead in a depth of approximately

23 feet at mean low water.

STAXIO$ 114
(Dslavsr. liver, Pea Patch Island)

Northern point - line up bell buoy “75” with mosusent on New

Jersey side in aouthero part of Rilicobock National Wildlife Refuge.

Soitherm point - Use up d of buph vegetation on North med of

Pea Patch Islaid with Dslmarva Power 6 Light snoks stack (largest

rod and white striped stack) an Delaiare side next -to Getty Refinery .

T~~ are made juot last of Pea Patch Island in a depth of

approwimetely 23 — 30 feet at mean low water.

I-
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Delaicre ~~~~~~~~~~~ 1.1 aid)

Northern point - line up buoy “Si” with buoy “6k” froa West si4e.

Southern point - line up silo at South and of Augustine leech In

middle of Reedy Island dike opining to Augustine leach.

Tous are and. jme t East of Reedy Island dike in a depth of appromi—

mately 25 - 30 feet at mean low water.

II 
_ _ _
STATION 116

(Delaiar. liver, Getty Refinery)

- 
Li Northern point - abeam of Diaiond Shamrock dock. (This is dock

with long trestle leading out to it.)

-
~~ Southeri point — line up lower Bulkhead Shoal cbani el range light

with Dslmarva Pq~~r & Light smoke stack (largest red mid white striped

stack) on Delarare side next to Getty Refinery.

Tows are de In slough in a depth of approximately 20 feet at

mean low water.
U
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Welcolm L Teylor, Ph.D. Rsaearch Assoc. Field Coordinator

L Nos~ald V. Smi th, N. S. Residen t Biologist Fisheries Techniques

L~~ y L Lata Graduate Assistant Field Operations

Neal Parker Graduate Assistant Field Operations

[ Thomas II. Welts Boat Capta in Vessel Operatiome

- V. P. Caristen Utilit ies Mechanic Vessel Operations
- L. Devid Matthews Boat Engineer Vessel Operations

I

-]
1
I

I 
‘1

I

I

_  

jj



.~ -. -~ • - --. -~~~ — 
_______________

___-- -~~~~~ - - - - - ---_-—- - - - V - - -

LI

ti
~~~~~~~ 111 -29—

I
- C & I ~~ML AilS ‘~~~~~ IIIR M!~~ ’ 1971-1973

-[ 1971 1971 1972 1972 Ai~
___________________ ‘—-— 

~~~~~~~~~~~_ a~~~I ~~~ ammo 4& .M~~ -

Pstr.
~~

.o.tt
~~

s
- Mt_r~~~~ ~ rL 1 ~~~~~ -.- * --. -. -

- Mip ,srt~~sj Mis~ .sr anvrhvncb.s Miami. ~~~~~~~ --. ---
- 

A.piUtd..
1 Aa iila cou n t. A~~riran ..1 35.4 9 19.8 9 9

J -

~~~~~ Iincbeck herring 34.6 11 - 10.8 13 12
lickory shad -.- ---1 uan4~~UssWf £lswif. 363.2 4 74.0 5 3

I ~ sa .spidisst~~ Aa,rtcan shad --. -~~~-‘ Mevoortis tiranca&s At lant ic asnhad.n 91.6 1 13.3 12 10
Doroocou c.oudtanu~ cluard shad --— ---

1 lngnauiid..
- Emb~~~~tchil1i My anchovy 161.3 6 80.0 4 6

Cypninida.

n Cyormnus c.xnio Carp -- - --- -- - -- - --
I~ 2~~! 

nucbsii• Silvery .innow --- --- --- --- •--Iot~~itonus crv.ol .ucas Coldsn shtnsr --- ---

lotrout. cora~tus Co on shtnsr -- - --- --- ---
lctaluridi •

lctalgru. ç~~~~j  White catfish 2.2 15 2.1 14 14
~cta~~us esbulonus Bran, bullh.ad 10.4 12 16.1 11 11
Istalurus sq~ c4stus ChanasI catfish 69.7 46.6 7 $

Miosidas
Stxonaylur* aari~~ At lantic ~~~~~~~ --- --- --- .-. --- — -

[I 
Atbeninida. -

~k~idia ncnldi* £t1~~~ .tl,orai4s --- --- ---
lyspatbidasn ~~s ekna fuacup Northern pipefish --- -- -~~ 

- 
-

Percicbthyida.
Nocous sntcous White parch 7316.1 1 4338.9 1 1
~~~~~~~~~~~~ ~~~ ti1ia knip.d bus 163.5 5 1%.) 3 3

U
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I

II
[1 

-

liSLE III cotirnsms

L
1971 197 1972 972 ~~UAU.

I - icimnuic ~~~ comma iiia ______ _~~~~~~~~ 2L~iiw u~~ — —

- c.ntnarcbidae
Ianc~~s crochirua Ilusg ill --• --- -•-

Persids.
~~~~ flaseansas Tally porch --- ---

I_ i  Pevetoaida.
P~~~tooua ultatnix Bluefish --- --- - --

Isiasnidas
Iaixdi elta chrysurs Silver porch --- --- 1.7 13 15

- Ovecectec re~~its Vsakft* 5962.0 2 2$97.1 2 2
L.iat~~~s annthuru.s Spot 643.9 3 - 56.4 6 4

U Microsonos undulatus Atlantic croaker 2.6 14 17.2 10 13
u cr~~. Black drun --- --- ---

Sobiida.
- Oobtosou ~2~

j  NAsA geby --- --- --- --- ---
- 

Pntosotua carolinus Northern asorobin --- --- --- --- ---
H $olsidas

Tninsct.s ouculatus Hogchck.r 127.6 7 31.0 $ 7

Li 
_ _ _ _ _ _  _ _ _  _  _  _  _ _  

- -1

I 1
$.latiire abundsnc. is Stat ~~~ .r ef .ples captured n frequsuy of capt ure.

2 If average ranks vera identical , ost abundant species we. placed first .

* Ipeci.. desigeated by --- were captured in ni~~~rs too ll to be meaniegiully ranked.
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U T~1L1 V. Av.r monthly standtn~ crop s.~~1d biomoss
(March -Dec ber) for tndlc at.d .‘.cS.. tm
C&D Canal study area. £11 wst~sta are is

U kilogr s rowidsd to the nearest ‘~~~~.dek.

fl 14MM IOITIU.Y 1Tt1~ U
1971 1972 19731

L Whit. parch 26.38 36.53 37.~~ 100 20

Striped bass 2.39 9.14 3.20 14.7k
- -  

Weakfteh 2.28 22.89 *
2 25.17

L £lsvtf. 0.82 1.06 1.12 3.00

A rtcsn eal 0,80 0.80 037 2.17Ii Mogchok.r 0.64 0.61 0.00 1.33

i _ I a. e e e  

- [1 ‘Pi~ur.s for 1973 includ. only months of March through £u$ust.

- 
2•Lv.regs bio ss not cai~ut.d since v.skfish pr.ssnc. is in late

se er and fall.
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Table VIII. MILTIPLS uausiou NDDIZ$ 07 C 6 D (~4MAL 71*0 SURVfl DATA

Multiple Regression Model. Baas4 on Individual
Station Data (N~1l7)I Species b1

1 b 2’ b3
0 R F

L White perch —~7.27 5 0 8  8.16 -, —11 .02 .26 2.39
Striped bass —2 4 .86 .86 2.75 —2 .55 .19 1.24

r Weakttsh —76.5 8 3.18 — .74 52.79 .54” 13.77*a
Alewife 14.79 — 3 8 — .67 .40 .16 .90
iei. 1.45 .01 - .05 — .16 .16 .85

LI Hogchoker —2 5.79 .69 2.77 —1.81 .47” 9.66”

Multiple Regression Models Based on Pooled
- Monthly Data (N-15)

: Species b1’ b 2
5 b

3
1 b4’ R F

1. White perch —2028.01 71.12 213.38 .-118.22 .58 1.82
- 

~
. Striped bass —2 95 .62 9.25 31.08 ~29. 141 .39 .611

1. Wsakfish 773.73 — 29.59 — 117.21 656.22 .92” 21.34”
Alewife 99 .49 — 3 .07 —3 .9 8 8 0 2  .26 .26
E.1 —10.25 .56 1.67 —2.10 .34 .118
Hogchoker 23.66 .77 .26 —8.115 .30 .37

El I

U b1 — interval.
b water temperature

- - I] b
3 

— dissolved 02
b4 salinity

— LI •‘ Significant at .01 level

U
U
U

F~44 ~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~  

- 
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[ Table VIII (Continued)

II The multiple regression describes the relation betws n a

set of physical parameters (the independent variables wate r t.mp.ra-

I turs , dissolved oxygen salinity) asasured in th. field end the

- • 
mean n~~ .r of fish (th . dependent variable) caught at th . sane

1. time. A set of partial regre ssion coefficients (b2 b3 b4)

corresponding to each of th. physical par ana t.rs, plus an inter-

cept (b1) are generated f rom the field data by the method of least

squares. The analysis yields an equation which estimates the

- 
number of fish which can be expected with a given set of the

1. physical parameters:

9 fish + b2 (temperature ) + b3 (oxygen) + b4 (salinity)

A multiple correlation coefficient (R), which may be used as an

index measuring the closenes, of fit of the observed data to the

estimated line of regression, is also computed. Finally, a statistic

L (F) which describes the ratio:

- Repression mean square
Residual (error) mean square .

- is used to test the hypothesis that the regression coefficients

(b2, b3, b4) are all equal to zero . Statistically significant

values of a and F indicate a model which explains th. relationship

between fish numbers sod the physical par ~~~ters to an appreciable

- 1 (- extent .

- 
Correlation analysi, determines the direction and degree of

Li joint variation of two variat es. The correlation coefficient r ii

- 
computed according to the followings

•~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~
• - -

~~~~_
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Table VIII (continued)

r — UT -lIlT

1 01-1)5 8

LIT sum of cross—products of x and y

I LI

IT — sum of y variates

I N - ai~~ er of paired obss vations

I • st dard deviation of x variates

s~ standard deviation of y vitIates

[ Simple corre lation analyses between pairs of variates are ax—

pressed in matrix form for convenience. The cor relation coeffi-
I ciants in th. body of the matrix express the joint variation of

[ the two variates heading the respective row a~d co1~~~.

II
El
II -

:11

I
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Table IX -Oompariaon of Trawl Catches in Canal and in the Delaware

River1 North of rh. Canal.

El
Ii 1971 1972 1973
U 

Total Catch in Canal (1) 
272.8 134 4

Total Catch In River (2~ 445.9 275.0
I .  Canal Catch Mar Aug)~

3
~ 125.9 89.6 53.1

I

- . River Catch (Mar Aug)~
4
~ 346.9 142.2 124.6

Ii Canal. Catch as I of 612 562 —_
River Catch (full year)

11 Canal Catc h a s l of  362 612 432
LI liver Catch (Ilar—Aug)

1. Sum of f ish/0. 1 mile for station s 109—111, (March — December)

H 2. Sum of fish/0.1 mile for station 113, 114, 116, (March — December)
LI 3. 3 station s as 1

[j 4. S~~~ stations as 2

~ EI
‘ U
- U

[I
U

1]
_ _ _  
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I
?AILE flY TUVL WITh Narab 5-9 1971 

-

I ~~~~ *09 110 lU 112 113 114 115 
— 

US

A~~ rm~~. ~°C) ______ 3.0 1.0 4.5 8.3 8.0 1.0 
______

- 

I ~~?Ez TD~~. (°C) 3.1 4.3 4.1 4.2 j ij 4A 4.0 _____

ULISITY (O/~~ ) nii~ ~~~ Aiti f l I T h  - A 1 2 ~ ______ ______

O~~G~~ (milL) 13.2 11.7 12.8 11.7 12.7 11.3 11.3 _______

I ___________________ 
— 7.4 1.4 7.2 7.1 7.1 7.1 

_______

•~~ 1 C ( ) .  11 21 3.9 24 20 24 21 
_ _ _ _

I _____________________ 

3/5/ 71 3/8/71 3/8/71 3/5/71 3/5/ 7 3/3/71 3,9171T~ CUT) 1000 1300 1500 1000 1315 1200 100 
_______

~t (0~rcsst • taoti t.~t l2i ~~ z~~t a~~t ________ _______ ________ — 
________

I Ia~~R CI T0~4L W.) 1.0 1.0 1.0 0 9  0.5 1.0 1.0
II I.e 

______ ~~~ TR~~ — —
~~~~t*1ie.. -

I ~~~~tUa r..Ira~~ 1
& (~~~~ic~~ s.t)

cI~~.ti~ -

IS 15
- r

Is
cr~.91a a i(~~! ~~t.st)I Nt~~c..-~~*4sst . 11..

ct.t ura. 
~~~~ 

1
- (ISti. catfish)

- 
1

Pstc icbt h~t4.s

• _________ 42 IS 3 57 1 3 12 133

L 2 1 1 1 S

fl.h/st.et.s 45 18 4 39 1 5 28 158
P1sh/•ti1i~~/0.1*j. 4.5 1.8 5.4 8.8 0.2 0.3 2.8

I
I
I

-i .

I - H
- ---~~~~~~~~~~~ 

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

-- ---- --
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11

~Iau ~~ 7~~~L M~~ Ap..l1 7*  1g71

U ~~ T1cW • *0 ito 111 112 113 114 113 * fl5
&il Tme. (‘C) _____ 1~ ~~~ ii.o 7.• _____ U.S 11.0

U im~u TmV. (‘C) 8.1 7.~ 7.8 7.~ j
~
j  7 9  P. S 7.4

o&wirr (0!.. ) a.~~, i~~~~ Li12 ~~~~ - ** ~~~ I.. IM 1~~~M

U 0IV~~ (mi/I.) tL~~ 1&~~~ ifl t7 IA 
~~~ _____ S £s ~i IA

~~~ ‘IQ 7.~~ 7.~~ 1~~~* £ a 
______ — Li

- 

~~~~‘~~~1c (c.). 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  

~2 ~~ 11 _ _ _ _II  418 417 4/7 4/7 4/$ 4/s 4/s 4/7y~g (1ST) 1830 1800 1443 .~~22.._.. ~~~~ 12? 1400 
______

ormi (Csrrcmt. Ei~eti 1st (2~ S a t  
~~~~ *ast (2) .bbt 2~ iønan ~

‘
~?~ s1 .bb(3) tlood(1)

LD~l ~ y5J5J~,j) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
______

amius — _____ ~r rocks ~bl~~~~i _____
Clupstd..
~~~~ stt~~1is 1 2 9 .  5 8 1 $ 5 3 ~$
~M~ b c  rr tai)
aa 9.p.-~ahar.. *1 32 3 7 3 3 2 29Wsvife)
_______ 1
~~~~ri.. s~~~)

1.t.lartd. s -

U 
_  1 2  1 4(1rcmi Iullh. ad)

Nrct.hehytd.s
~~~~ $ r L p~~m. 153 1$ 33 27 33 31 25 39 383(Whit. perch)
~~~sss $~~at14~~ 3 2 2 7

U PercUss
- ($trip.4 SeeS)

Pqrs ~ flavescmij 1
(yell., P.rch)

TrLglide.

U 1

flsh/.tsuos 380 Ti~~ 43 41 W *4 34 - 
W~~~

U P*sb/.t.tios/0.1.j 18.0 8.1 4.3 4.1 3.8 4.4 .3.4 4.8

~~t~ropanopevs 1 • 
1 1 - 1 2 8

~~~~~~~~ ott ~~~ti - Temitas

- Li
El

El 

-~~~~~~~~~~~~~~~ -
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7411.1 TRAWL D&TA 14 
-

‘ 17 1971 - Si

U ~~~XI0N • _ 109 110 111 112 113 114 113 116

- 
AIR TV . (‘C) 

_____ 
24 34.5 16.0 23.0 

~~~ 
23.0 24.0I WhTU T1I~~. (‘C) 16.1 1 6 . 7  16.4 13.5 16.1 1S.9 15.6 

-

MLIII?! (01..) i~~~a n m  gj~~ i.øôô 0.174 L~~~ 1.20% 0.424
aniaIi (mi/I.) 7.17 ~~~~~~~~ ~~~ 6.38 3.40 5

~3L _.L1~._. —‘IL
_________________ ______ 

— 7.3 6.8 
____ 6.7 6.7 6.7 —

Ii ~~MI DISC Cc.) . 23 32 2$ 2$ 31 
— 29.0 51

I 1 RAft 5(17 5/14 5/14 5114 SF17 5/17 3/14 31WU Th~ CUT) 1400 1400 1300 0900 1130 1100 _ 1030 *5003~~ 0.3~~ U )  3 0 .)  1
T!~~ (Currsitt , ~xioti last V•st !f~~~ lbb lbb lbb slack _~~~~~~~ _

I 1SGr~ or iv&wi.(aL) 
L0 1.9 1 ,0  1.7 1.0 L0 - 1.0 L0-~~ . Lg.DUlls — ~~~~ Board 

— — ______ _____ or ~~~ - 
-

______ ______ 

ccl) i 1 3 6- Cli*pstd..
0. .attvalsi 

- 
12(18) 3 1S(~~) - - 

-~blu.back h.rrin~f loss ssoado~~rs~~ 1 7(10) 1 9(12)(A1c.If.)
4J~~ saridt ss(ja 1 2 38 S 32

- - 1AiirL c~~ shad)
lapsul Id..
a, ..t~~~~11i 9 - 3(4) 6 18(19

C~prinid.e
•~~srpio I I

Carp
$hiu r 1 - 1Iatslurt dis -

U 1!ta1.u tvs~~g~~~ 3 1 1 S
(Whit e catf ish) - 

—Icta1urus~~~BsiNu 1 1 3 1 1 7 —(irowe lullhs.4)
- 1cts1urLs~~~M&~~~ 2 6 1

ll cI ane.1 t~is~,ts rctchthy id..
Nor... ~~~~~~~~ 26 329 59 7(10) 63 20(Whit. Perch)

ll ~~~~~ sc.attlis 7 12 1 5 25
(strip ed bus)

Sol.id.e - - 
-

ct w&culatui 9 77 31 11 1 129(I1o~ hok.~) - 
: -

- Ii i~~
•
~

•
~
••• 1W~ ~~ 29(43 ) 1 92 3T

P*sh/staeios/1O.1 .i 18.6 23 .7 9.3 4.1 0.7 3.6 9.2 3.1 
- 

-

[1 _ 1 1

L~
1 
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1_I

- TAJL1 IV1I TRAWL I*TA .Ij~~~~ ~~~ ISfl -52-1 (1~ (2) —
-

~~*1CN 0 *09 110 111 112 113 114 115 11~
Ill TVL (°C) 20.6 iLl JJ~Q J&L. 26.5 19.0 37.0 22.0[1 WhTU TRIO. (°C) 2 1 3  ILl IC.I 114 1 C 1  ~~~~~ ILO 11~~
$ALIIIITT (°/oo) L034 1.374 1.26 7_ hU6 0.21)5 ~~~~ 3.726 1.873

U cXY~~~ (mi/I ) 
~ .ni ~&o — 3. 37 4.24 4.31 7~o7 ______

- 7.2 6.9 6.9 
— 

6.7 6.6 0.7 — 6.9 
-

I DISC (cal . 63.0 60.0 
_ _ _ _  

35 60 60.0 — 341 -
~~r 6/7 6/7 6/4 6/4 6/3 6/3 6/4 8/3-~ 
~~~~ (1ST) 1020 1215 1245 1015 121) 1)20 

______0 1 — — •i~~~~0
?Tmi (currs.e, Inoti slack Wsat Vast_ •bb .bb 1~~ ~~~~~~~~~~~~~ ~~~~~~ 

—

I XOVTSAV L $iL) 0.3 0.5 1.0 1.0 u.9 1.0 1.0 1.0 
_____

term c).s i tern ni trees I rocks 4 ~~~ 1~ .SUiTS r c h  100 .161 
— rock. 

_____ _____ -
~~~~~~~~~~ ~1I~

U 
M iillidae
Ma uilla roser sts 3(6) 4(8) 1 1 1 2 1 1 14• 

- ($ssrtc .. let)
Clup.id.s

I ~~ as*tivalss 1 1I tllusbaok Mental
ia twap~~~ 2 3

At sstic Nsahad e )
k~rsu1tdas

.6tcht1~t 
- 1 1a~~anchowy) -

lyprinidas
0~mr tn~s canto

L (carp~ 
-

U - Iet*lurtdss -
1 1

~1 ~i~~~~~~iiK)
[1 1 1

_______ 3(6) 6(12) 3 1 13

El Peret.btkyid.s
Ill

~~
IUI MISf

r~~~
IIlIi 123(246 217(434 19$ $3 1 13 273 214 1122

_____ 1(10) 3(6) 12 9 3 3 27 30 92
I I 1.l idas
U li~~~~*$~~fiçcsslates 18(38) 12(24) 9 3 1 4 7 34

Ij ~ uIit1stattmi 153(w) *42(4k ~ F W s is ~~ BT ~~
Pish/ stsei.s/0.l .1. 30.4 48.4 32.) 9.9 LI 1.8 30.9 21.3Cr~~~..

El Bbs Cub *~ 11 4(2#•IO 7~~ i(~?~l~u~ 3(id’~,* 31 2) 79
- (1) Mewed % .6 1.56 1 i this . 6k 

~~~~~~ (UP4~..I(1) Ns,sd L. Rsl. std •1~~~an
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- . - Lfl Tm~~. (‘C) 
______ 

35.5 370 29.1 33.5 34.4 30.4 31.3I MID T~ S. (!t) 27.0 26.6 26.~ 26.4 26.2 
— 26.4 26.0 26.1

- 86&1S1W (0’s) JJ~~
_ 2.61 4.24 318 3.32 

~~~ 
4.68 3.21I ~~~~~ (mi/I.). LOl 7.6* 8.00 j ifL_ 33$ JJL~ 
S~ 61 .AJL.

F ~~ ~~~~~~. aa 
~~ _____- ______ ~~~~~~ *0.0 

_____ _____L 7/9,71 7/8/71 7/8/71 7/7/71 7/7/71 7/8/71 7/s/T 7/ 7/71
_________ - 

_ _ _  .? Vfl2. ~~sr1y W~- Z.~, aliW—F ~~ (~~rreet. Ea.ta la.t 3k last 1k jpck 2k ebb 
J ~~ 

lood f)oed
Li I W T ~~~L W.? Li.. .... 1.0 k0 1.0 1.9 Lo 1.0 ~i.0 

_____

• ~~~ $ 
- taUt  

_______ — 
— bottom 

______ -
— —

L 
• i~~~~~~~~~~~: ~~~~~~~~~~~~~~~~ ,

‘ 

- 
- 

1 - 1
~~~~41~a~~~st~pta . 1 1 4 6(~~~~isaa eel)

I Clupeids. -

I _____________ 5 1 2 
- 

$
• ks~~~~tt. t,r 4 2 1 7I ‘ ~Liteettc Mes

L. yptiaid.s_______________ 1 - 1

_ _ _ _  1 1
- 

_  2 1 3 5

H ~~3fl~~~~~
Iup

~
tat

~
s 2  1 3 3 1 1 11

U rsrsishthyidsI
- ~~~~~s rt$~pea 6 126 143 12 337 419 12 04 1139

U 
(Whit. p.rch)

S~~t~1~s 1 2 1 1 3 4 12.t.t ~~ b~~•)
ZIf~~I~~

lpatriz 
- 1 1 

- - -

~

fl kt~~st4as ‘ 
- 1 ~LI 54 3w. 703w. 10413w. 1133w. 3243w. 9863w. 3$2 3w. 362 3w

L~4a~eps ~~~~~~~~~ 13mm 13mm liv. 1 Sims I

II £tbrtsid.s -

~~~~~~ S~~L~ 4 1 1 2 4
- 

2 
- 

2 1 1 8El Ptsh/.eatimi 
- 

69 204 1200 133 610 1409 575 443 4726rtsWstaet.s/O.1.t. 6.9 20.4 190.0 *3.3 9.0 140.9 37.5 *4.)

Blue Cub *~S$ SVt*i1 W.l3, V. 39 01.208 1,~,12$ I?, 13$ 04?~ 32 2441tII 
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U AIR Tm,. (°c). ~~ 30.0 _ 2!!~~ 2S.0 25.0 23.0 _ U.O 30.0

MID TRIO. C°c) 26.8 27.0 2 7 9  27.4 27 . 1 27 .6 _
~~~~~4_  

7 j

- 
1*1.111?! (°/oo) ~~ifl6 0.703 O.~~~ 2.26 3 2.593 3

~14L .AJ2L 2.760ii 1! (mu .) 7.42 7.17 i~M~ 6.36 6.16 6.42_ 4.39 j,Q~
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.1±I 7.2 7.3 7.3 
______ 7.2

I_ mc” 
Ic.). 

•I
~
T_

~ 
-
~,~

0_ ~~ 7 47 — _ _ _  _ _ _

ms (1$?) 1300 1*00 j~~~_ 1330 1030 0900 QtOO 1300
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~~~~ (~~rvsst Mestu (IkI •ait I aas~~~ abb2.3I .bb f1~~~ -~~~~~~ .hb
Li 1I S1W~~~~~L~~I.) ., — o s  ~~~ 0 1  LO 1 . f l  1~ fl 10  

_____- COt ~~ I9&~9sJ kmmii - ~~~ Q.t 
— 

;*J&_W1J 
~ 

______ --- or rIsu
- ~~~tii. ~~~~~~ i 2 4 7

- Clupsid.. . -

I ~~liInasud.har ee , 1 1 3 9 3 2 19
~~~~~~~ jj evr a1 10 S 10 1 2 6 34

Mepaslid.s - -~~s~~u .66chilli 1 3 3 1 12

1.talsrtd .. -

H — 
_ _  5 1 1 1 1 4 38

Petsisthyidas
~~__a ttc~~~~ 225 122 9 2 196 103 3 27 687
____ 1 10 43 32 3 12 101

Isisseid..
~~~~~i.. rs lia 53mw 93mw 173w, 573mw l2OlJuv 30303w, 4723uv 5093w. 7~ 9Sad.1t adMitI_ _

I _____ 11 105 51 2 22 191
LI ~~~~~~~~~~~~~~~~~~~ 1 1

1.24W.

U ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4 3 1 2 1 • 12

272 147 32 99 1362 3 323 492 589 $415
Pi~~ssmt.lS.1M 30.2 10.3 4.3 11.0 156.2 522.5 49.2 35.9I] lies d o ~ ‘.4l 1)/.21 41 *1, 4f l$(. 1~~~~~7I ~~~~~ ~3~~ 24 1V 50 ~~~-- I (1SI$
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~
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109 110 111 ~~

‘

~ 1L2 113 116 11) 118

I fIR TRIO. (°C) 
~~
j_ ,J~4_ 24.3 J~j  23.3 D.~~L  

25.1 20.4
MID TRIO. (°C) 

~~~~.p 2i.i 23..? 
- 

M.s 26..I ~~ -6 24.0 2L1
*&UTTT (0~’oo) 

- 
1..5.1 t.00s JJj ~j . ~~~~~ o.U3 1!J!~ 0.632 0.763I (mi/I.) 

- A~*... .JJL.. ..LM. _LM.... ~L~ _ .JJLU L~L ..LfL. 
- 

-

~ _.LIL. ~~~~~~~ en see eec see

I ~~~~~~~
I D~~ Ic.). ~I 4~~~~~ 

ni ______ ~e 
_____ sin en

9113 9116 911) s/IS 9/ 14 9114 SItS 9/ 14
- . ~~~~ (1ST) 

_______ ~~~~~ itue i~~~~ ‘~~~ i.~~~ es~~ nsn~
etc. t~~rrsst. ~~~ It~ d?IP) east 5551 ebb ebb S$~~~~s ~~~~~ 55~ I

I 1~~ DI dI IlMlL W.) ~~~ 1.5 5 3  7 f l  3o  1.5 i &  
____- ti:i~~ ~ 1 SIL I toe I~~~.w.r ISI1 

— ______ 
Liii I7%~ 

tO~mset 
~~~~ ZZ!i

I 4~~~i1. restrata 6 1 4 1)Clspeid.s
~1ssa ps ad1karomi L 3 4 1 I 229 21 2)9lt*s~a%is twr 6 13 13 16 48r Me.romItd..

If h...ttchtllt 3 2 5 45 53Resale, ti..
-- l13a3ii~~~p ect.tes 41 9 . S - - 2 5~‘1iI~~~ l asb~1assa 1 1 

- 12 14Li Ps~etethyId.s
~~~~~~~~ r ic~~~a 448 1037 32 6 341 211 2093Mersa s sasattli s 1 4 3 1 3 11 23Csstrarehtue

1.1 La~~ i. aa.!ochtru 1 1(1lue~t11) 
- 

-

•.It .tri 1 1 1 3I, sct~~~ia .
j86 rsasIts 161 125 2% 2 414 1 919Ii & ebvev 21 129 4 S 434 413 1395cisais 1 1 3 3bosci 1 Iowlatas 2 6 1 1 10 - •

Pt1k/etastos 677 1749 343 33 1 3 1475 698 4911I Pj sh/etatics/0.1.6 75.2 174.9 34.5 6 4  0.1 0.3 147.5 09.8
lime Crab 151,18 171 5? 5J1~ 3? lS~$$ 1941$ 421111 1211

I cries.. - present 
- -P.1 ~~~~~ss.tes prou st
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~~~~~~~~~~~ ~~~~~~~~_ n.i — 
u . n  ~i~i ii* iinMJ.flIITT (0/..) 
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7 2  7.4 7.2 ~~~ 7.1 7.1 —I ~~~~~i DISC tom) . ii • ______ ______ 44. t t A  
~‘p  j ,~~(131) 
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______ ?•_ 
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~~~~ seI O~~ Inst38111 $ 
______ st ead — 
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~lj~ ,ssttvi~.. 3 1 4IT
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f~1 1*!M2II1*A1&31 2 3 SII 1.uesctstes 8 12 1 1 20U 1. .ssmIoiii 

2 3
Islesida.-a.sdi. fish[j .k&azl*z* ~~~ u 1 1U 
J~~~stbtd.s-ptp,ft*

1 111 PstsIchttaytd.s
11 224 64 32 16 424 76 5 332 11%2 1 3 5 7 18

0
$cissuitdse

kirdisIIa cbr,sur a 1 1 I S

~~~~~
p

ros.u. 207 95 80 6) 415 221 114 26 1226I 4 1 2 17 3 -  2 19 651~~ 1 3 1 * 1
1E1DE!!L~~e1.tvs 2 3 1 2 3 0 2 19— 
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TRAWL 86Th lavs~~ar 1071 .37..

~~~~TI01 ~ 109 110 Ui 112 113 114 113 116
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- 

- 

~~~~~~ 
~~~~ (°C) 

_____ 7.0 i..o L0 7.3 i0~0 1.0 3.0
P IRI2IR TDO. (~~) in~~ 1 1 1  1,_n ti_ i e s  I A n  1,~~ u p  -

ULU1TT (°/oo) i.34~~~ 1.405 1.490 1.724 0.398 0 31,1 1.712 1.434

~~~~~ (mi/I.) 10.322 1.0.94 10.33 •.~~ ~~~~~~ (.91 8.53 7 4 0

7.4 7.6 7.4 7.0 0.9 7.2 6.9 7.2

~~~~~~ t DISC tom). 38 98 80 30 38 38.0 iS 
______

NIT! ~~W 0800 0900 1100 1130 1400 1130 0900 -
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lest lust lust ~~b Ebb Flood Ebb Ebbt~~~ (C..rvsst. lash i _______ 1 1.n ______ s i  _______ _______

Cr TBAVL W.) 1.0 1.0 0.95 1.0 1.0 1.0 1.0 1.0 
______

Mchor
38381$ led $t~~~s lad Its. C1.sa Lg. Rock Rock. st 

______ ______ Cr P111
c.c.ilIa rostrata I I 1 - $ 4 2 3 22
CI~~sIda.

~~~ 
stiselus 33 6 12 12 2 63£.~~~~~~~~~~~ 3 3 3 74 2 - 22 29 65 203

1 
-a

Issesortis tr, e 1 - 13
la~~as1tdas

~ —~~—— ~~~~tckilii 
- 

117 7 3 132

Cypriaida. -

_  1 . —

(.t1ws~~~~~~ S - -

Istaleridas -

— — 
1 I1• 4 3 5 2 14

1~ • 2 1 3

~~~~~~~~~~~~~ 23 33 22 204 90 35 84 65 378
~~~us.~~~ aei1t. 1 1 - 

2 4

$st.ssidas -

d.ssci.sr. 1j .s Jew 4 Juv S 3 m v S  mv- i - mv- i Juv 9 32
. Iniate sz t 2 4 t v a  2 35 1 47Wlarosea~~~~~~ Jj~~ 3mw- S m w - i  U-v- S Juv- 27 39 - :hessia. crmiis 1 1 - -

ishloisas 
~~~~cj 1 ITri.sctas~~~~v1ats. I 8 1 1 19

Wt*/seatios S 69 497 113 80 i02 iW i~ii7t1k/.eau.s/O.1 .1 4.8 6.9 4.3 49.7 U.S 8.0 16.2 19.9

no .hri. 30 shriap -‘300 120

I -
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_
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TA3L1 .~~~r~ TRAWL 86Th ~~~~~~~~~~~~~~~ _~~p~j  -

I] ~~~TICll 8 109 110 111 112 113 1~4 115 u p
- A11 ~mo. (°c) 7.p 6.0 6.0 

- 
9.0 --- 9 5  11.5 6.0[1 MIs u~o. (°C) .j J _ 6.~ 6 $  ~j~j ._ 6.7  ..1.L.. .LL ... 6.3

091,1171’! (°/oo) 
— ~149 0.552 0.539 0.767 0.290 0 281 0.836 0.476
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J ~~~~~~.,__ J ~~~~ ~.S-1.0

L LWI~~R OW TR&&IL (04..) 1.0 1.0 ~~0 A.0 1.0 LO La 1.0 
_____sad in I ci in es rocks foe

- 
81111 $ as. drg 

_______ ______ L~~_ !~!~L as. drai closes 
_______ Crj Pstrec.sos s.r ~sus 1 1.1 (Isa L~~ r.y)
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J ClnpItd.e - 

-

M38. asaltvalts I I
~~~~1usbsck) -

1 1
Ictslmrtdas

~~
. suectatu s 1 I 2

Pe~ctchthytd.s
I ~~~~~~~~ ric ma 57 26 38 14 7 1 40 46 232

Ictaseid..
lli~~.eo p 

23mw 2

~~~~~~~~ ..cmlatus I 2 3

rtsh/.taeto. 57 31 40 15 $ 4 42 4$ 243Fiuh/.t.eioa/O.1.j . 3.7 3.1 4.0 1.3 0 0  0.4 4.2 6.3

eSte plesss 1 1
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-
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I ~~~?ICM 8 
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109 110 ill 112 11$ 114 113 116

~~~~~~~~~~~ (°c) ______ 17.0 17.0 13.0 10.8 10.0 13.5 14.5
MIS 7 W .  (°C) 

_____ 2.4 2.9 2 .7 3.2 3.1_ 2.4 2.7
IALUIUT (°Fo o) n ico a in~ a LAO f l .  713 I. fl 495 ______ 4.559 0 557

~~~~~~ (mi/l.) 11.76 11.65 10.29 10.34 8.66 7.59 10.81 10.62

- 110051 D C ( c * ) .  45 40 35 ______ 
23,p _ 30.0 40 35 - 

-- oL’t( lii 3/1 3T1 2/29 2/29 2/20 2/29 2129S T~~~ (1-Si) 1200 1015 0900 1500 1013 0915 1330 1200
1.3 flood flood ebb flood

- -  
n c .  (Curroot , Knoll n.~~ i c .  e c .  ab~ ~1.fl 1k n S.i e ~1.s_i n
L5~~H QF TRA24L (a~.) 1.0 1.0 1.0 1.0 0.3 1.0 1.0 1.0

bol hot ~~~~~~cleus cl.us cisus ci... rod s ,_~~~~~ ~~ OP FISH

Mc.i11a rpstrpt ~ se rI :  d yers 2 ~~ 3 1 9
Cppiistda.
SM.., 1 1

-
~ tcti1m~us pundtatua 1 -

[J Patctchthyida.
lurues .rtc.nu. 3 2 4 2 1 12 12 36Not.ss uzpttlts 1 1 2

Psrcidas
Pares flaw-c.e.o. 1 1 2

L i  _______ _______ _______ _______ ______

Pick/station 43
Ptsb/ut aUon/O.l.j . 0.3 0.2 

- 
0.4 0.4 1.0 0.2 1.6 1.4
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-
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*XR ?~ W. (°C) 
_ _ _ _ _ _  

11.5 0.3 6.0 10.0 9.3 7.0 9.0

I MIS TEMP. (°C) •-- 7.4 7.1 7.3 7.6 7 6 _7.4 7.5
961.1111! (°/oo) O M S  0.493 0 346 

_ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

I O1T~~ 1 (mi/I.) 
— 

g.qa2 g Aig k~~~~1 4.820 L S Q& _LiM _ Lllg R~~~ 9

_ _ _ _ _ _  _ _  .5- .5- C-. •.~~ -~e ~~~ _ _

I ~~~~I11DIIC (ca). 50 40 --- 30 35 45 ~p
- 4/3 415 4/5 4/4 4/4 4/4 - 4/4TZ~~ (1ST) 1343 1200 1000 1030 1343 1115 0900 14451.0-1.5 2.0k 1.5k 2k t-13 1.5k 1.5etc. (Curren t . moti last last last slack flood flood sbb f1~~~
I Lscru 0? TRAWL (ut) j~~ ~ .p _j .p  i.n - n~ c i a r n  

_ _ _ _ _

torn fee,81381$ class 
_______  sst — _______  ~~~~~~ ~~ _______  _______  OP FISH
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- Clepald.s
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L 
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rL Csssl .carpio . 1 . 1

~‘srsichthytd..
F luious ricsnn 39 88 90 39 7 3 34 78 378U ~~~~~s sssaeLUs 1 1 3 1 

- 

7 13
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ITATIOW 0 109 110 111 112 113 114 113 - 116 
—

Aft 1mW. (‘C) ii.o 
______ 26.0 _ iLs l90 

______ 10.3 16.0
L ?VW. (‘C) u j  ______ in~~ i~~ j  ______ is ~~~ is a i i i

Uif l~1fl (°/os) 0.165 8.352 0.337 0~210 0.123 O.27~ 2.166 _O.~J~~

:~‘“ ~~~ ::“‘ ::: “— :~ :::~ ~::“ - ::~u1 

~~ ~~IT J~~~~1DII0 (cs) . _ _ _ _  550 
_ _ _ _  _ _ _ _  50 

_ _ _ _  _ _ _ _  ~IA
~
;- U 3/0 3,8 3/S 5/10 3/10 3/ 10 3/10 

- 
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— 

1554. inst Ad&7 np.~n ~~~iIt 1~~5 55ts I•ast Cast west ebb ebb ebb — !lood setc. tCmqcst. InotI 1k 1k 1k 0.5k 1.5k 1k 0.3k 1.5k
I. 1 8 1~~cI fl*WLW.) 9~75 0.5 hO 1.8 0.75 1.0 1.0 1.0 

_____lOft 1o~ isce of I rs._zI aid 
_ _ _ _  _ _ _ _  star rinsads i  is. .i.. OW FI38

4piiiti~p rostraita 5 5 1 3 7 - 
20

Clepsidie
-
~~~~ 

- A~~~~~~i8Lii1ii 2 1 3
~~~~jjjj~~~~~~~, 2 1 6. 1 2 2 3 1 1$

L ls$raultdse -

• Msb.a .techtLt - 72 1 9 49 131
- Cw9~isss .sn1o 1

~~i.er • 3 1 6

Ictalurl.dae -

1 1 1 3
1 .1 1 6 9

______  14 7 4 20

P•reich thy tdas
~~r.ns ~~~rj casas 14$ 4$ 43 22 31 1$ 13~ 264 720

- ~~rss. sazatiIt s 309 25 9 9 4 10 343

P.rctds.

U bzi~a f lsvssc.sI 1 1
ida.
lil il u .sn~~tm. 13 52 S 70

Fish/itatios 45* 138 72 107 49 35 217 274 349

?iah/ stati.s/O.I .1. IL.06 27.40 7.20 10.70 ~.33 3.30 21.70 21.4
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TAIL! 
- 

TRAWL 8611 H., 31-Jun. 1 (Ju.. . l972i 
— -62— 

—II STAXI~~ 0 109 110 111 112 113 11.4 
- 

115 116_ _  — —.-— ------ -- __ _ _  _ _ _  _ _

AIR 181W. (°C) 17.0 21.5 
______ 

20.3 23.5 22.3 17.0 26.3L MIS 711W. (‘C) 20.6 19.3 19.1 18.9 19.6 19.3 19.1 19.3
$61.11!?! (°/oo) 1.67$ 1.458 1.892 1.716 0.310 0.385 1.196 1.171

- c~c (mi/I.) 7.837 7.051 6.936 7.003 5.675 3.710 6.919 6.742
- 

_ _ _  — — _ _ _  _ _ _

~~~~~~~~ DISC (cu) . 30 30 45 39 2~~ ______ 35 40.0IT 1*71 4)1/72 6/1/72 6/1/7 5/31/7~ 3/31/7 : 5/31/7 5/31/7 3/31/7:L TDS !81 i~o ous _ 0738 _0900~~ 1230 1030 oaoo j j~~
nrc. (Cux~snt, ~~otl last 2k East 15 East 1k FloodO.~ FI~ d2° lood 1.- ~~b 1.3 Flood 1II 1.~~arH ov T~Awr4.1.) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

_____- 
- 

— 

.~~~~ - s811*15 
~1.ss c1.~~ cl.an ci.... ci..... ~~~~~ l ..p ci..., 0? FISH

~~~~~~ rostr ata 2 14.1w-er ~~ •~4t~LI Clupeidas 
-- M2!* asstiva lea 1 2 3 L- 1 - 2 1 

4[ lagroelidas-- - 

1asko.~~~tchtl1i I 1 2
— - Ictslurida.

1
l 1..u~i 1 - 

1 2L. L.~~~~v1o~~g 1 3 2 1 1 10
- . 1.esscts~ p 6 3 1 121 Psrcichthyj das

Morons ~~~ricssus 57 09 410 77 100 260 105 195 1293~~~~~~~~~~~~~ 1 4 6 1 3 1 6 22

Ij 
bup fi.vescss 1 

1
Soleida .

- Irlooct.. 
~~E!~J5pL 7 31 1 2 42[I ?ilh/stati@. 63 133 431- 82 109 263 109 210 1402Pt Sh/stst jcnjO.3iij 6.5 13.3 43.1 8.2 0.9 26.3 10.9 21.0

L
II

I
I -

I . 

- - -  —-—

~~~~~~~~~~~~~~ 

—— - 
:-

~~~ _______________.~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4~.i~~ 4 ihI~~~ ii~fl1~~~~~ - ~~~~~~~~ ~~~



~~~~~~~~~~~~~~~ 1 Eli liII ~~1EI~~~~~ 
- _______

I
I

TIlL! UVIII T*AIJL DITA _ July 1912 -63—

- FrArIcIc , 109 
- 

_ 110 111 112 113 114 115 116

LU 781G. (°C) 27.0 _29.Q 21. 0 _ 30.O 28.0 33.0 23.0 31.0
MIS 111W. (°C) 22.9 22.0 22.9 

- 
22.3 22.40 J2.49 ______ 23 .00

ULUIITY (°/oo) fl 102 0.104 0.140% 0.136 0.1305 0.1165 0.181 0.134
0ZT~~~ (cs/I.) ~~38 393  ~Jj 443  4~~32 3 4 4~~6

I I~~ç!I DISC (c.). 20 20 23 31.0 26.0 41 30 23
DATE 7/10/72 7/ 10/7: 7/12/ 7 7/10/71 7/11/7: 7/11/ 7 7/11/7 7/11/72TD~ cUT) oem ______ 

-C 140% non 091% 1550 1400

I nrc. (Current . Knoti 
______ ______

L GfR OFTRAWL(aL ) 1.0 0.9 1.0 1.0 1.0 0 1.0 1.0 
_____a.d , torn -HEftS 

_______ -
— 

______ _______ 
101 net bun& 

______ 
OF FISH

Aa$ulhlidae
- A~~ d11a rostrat. 1 2 3

I Cluç.ida.
I Rre,oortis onni 1 2 3 - 

-

Ictaluridse . - 
-I Ictalurim c.tus j 2 1 - 3

Ictalurus nebula.. 
- 1 10 1 1 1 ~ 16

Ictalur*m p eectat, 3 2 1 - 6

Cyprinidae ri
j  CyDrinu. carpio 1

-~~~ 0
P.rcich tbyids. -

• Norone sssricana 34 85 13 34 19 - 21 220 468
I ~~rone ssxatili. - 1 1 1 2 5
I 

Iciasnidas 
- 

- -

-
~~ Lslatouus x.nthur. 1 1 2

I
• Tzlnscts. saculati 4 4

I lipk/Station 62 200 ~~~~20 — 58 20 
_ _ _ _  

25 226 311
I

Plah/$ tat ioufOlMi  ::I] — 

119 20 . J4.._ 2 0  — 2 3  2 2 6  
____

Very Is, blue crabs. 

-- - - - - - - __p — -~~ - - — -
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TAIL! fU TRAWL UTA Augunt 1572 -44- - 
-

I IFATION 0 109 110 111 
- 

112 113 114 115 116
AIl lIMP. (°C) 23.0 26.0 23.0 23.0 30.0 32.5 23.0 30.0

I ~~TS 111W. (°C) 25.1 23.1 23.0 24.8 25.6 25.4 24.7 23.6
091.11171 (°Ioo) 

— 
i.iss~ 2.394 3.354 

- 
5.434(1 2.966 3.663 6.309 2.796

0Z1~~~ (miuL ) ‘;:i~’ ::2~~: _
~~~ 

~i!~
_

$/ 10172 8/10/72 8/10/72 8/ 10/72 5/9/72 $/ 9172 8/10/72 $/9/72
~ 

(UT) arm n*~n i(~75 1415 1330 1200 1200 1430
High p~t17 nSS 1.~ floodnrc. (~~rnsst. Enotl L.LL._ lest 2.0 slack 05-1.0 - ...~ - 0. ~~ç ~~I Za~~I0V TRAWL(.L) 1.0 1.0 0.3 0.5 1.0 1.0 1.0 1.0 

_____

_____ — ‘u. 
- 

c’ear c..ar 
0! PISH

M$utllid.s 
- -

~~~v11la r..tr ata 2 6 $

f d upe d.. -

~~~~~ j  ess&irsjas 1 - 1
~~~ A .ee~öhu~~ !. 1 6 14 2 23

E 
)~~~~~~~~ tvasonm 3 11 . 4 2 19 39

En ramslid.s -

~~~~ $~~.itCbi11i 1 1 1 1 -1 . 5

r Cypdaidae

I 
Cmrlnue canto • 1. i.

Ictalurid.. - -

I 
Istelurus catis 1 1 2

- Ictalurus ~~bu1os~ 10 3 3 16
Ictajuru. tuectat i 2 - 3 i. 6

- Perc*cbthyids.e

I ~~cc~~ ausricsta 130 62 48 4 353 232 3 308 1340
Morcas s~~sti1is 2 2 4 $

$ci sntdae
lciaonidae

I Cu.oaclon resalls 24 ju . 33~~~r. 1 U j v . 236 ji . 286 Ji . 1314 , ~ .119 j ,. 41 2485 4
Iti ) 5 a. 1 ai JUV~

- I 1(m )
~~.1sto.us zanthurui 2 S 3 5 4 14 3 22 63

I - ~~crcsoasn u.du1ati 2 1 4 2 1 3 8 23

lolsidse
Triascbes acu1at~s 2 - 2

I llakIit.tton 161 137 1*9 157 849 1378 117 407 3739
!tsb/$tsties/o.l Xi. 16.5 13.7 33.5 84.9 157.5 12.7 40.7

I 
- 

1” Sft* ~~~ ,4P~~t e1.i
1
i14.$~3 

~~~~~ ~‘

I
ii



— — - —, _ _
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—
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I 
-

TA3I&...,... ~~~...... TRAWL 861* $p t ~~~er 1972

I . ~~ TI00 0 109 iio~~~ ’hi 112 113 114 115 116

LU TUG. (‘C) ~, ,  — 30.0 
— 

26.0 — 23.0 28.0 21.0

I DID T~ S. (50) 24.00 23.80 23.90 24.00 23.90 23.90 23.70 23.90

~~‘-Wt?T (‘I..) 
— L22L_ 5.714 5.51$ 4.645 4.471 5.322 $.105 4.59$

I - 011W (cs/L) 4.324 6.76$ J~~~ 3~$65 6.$U £22L. 7 292 6 4 ~

I ~~~~~~~‘ DISC (cal. _p[ 1o~~ ______ 40 ______ 
50 50 50

I (~$~) 9(~~~2 ~~~ 72 9~~~ 2 
3~~

72 
?~$~

72 9~~~2 UM72 3~~~12

2.0k Moer sta 1.5-2.0 0.5
I nrc. (Curr ent. knoti vast Vasr L2i-l fTo~~ st...a .~~ .5 ebb 2.0 fla I

I 1~~~ ROF TlAWL(.L) 0.8 1.0 1.0 1.0 1.0 1.0 1.0 1.0
bpn$ upW nov5 0. 

— 

-

______ ______ ______ 
ci... ci... el.a~~ ~~~~~ ~.i..... CF FISH

I Mg~~.1Lid.s -

- Madhia rostrita. 1 1
- 

Clupeid..
Llasa asati.4u 1 2 17 20

- ~~~~~~$ ISSU4Ob&1~~~ L 1 4 2 3 10
- - I~~~~jIj~~

tvr.ca 2 4~ 1 3 -1 2 13

Engraulidas 
-

~~~ ne .ttcI4134 7 11 13 1 32

Ictaluridas
lcta uns aebmiloni 1 1 2
lcIaterve IveCtat! 4 4 4 1 2 2 4 21

Psrcicbthytdae
$ g ~~~~ ~~~ricasp U 4 21 3 22 6 14 29 110
N.rsse ..xatills 1 1 2 2 6

Ps tcatdas
~~~~~~~~~~~~~~ 

eOJ.eatrl - - 1. 1

Subside. -

~~u~scion resalis 4$ 464 31$ 86 413 837 221 1003 3412
Lstateuue bs~ Iiuru 6 16 S 7 3 4 1$ 64
IU~u.po~~n uedui.t L 2 9 9 4 33 59
l i U s -clitisur 1 1 1 3

- $olsidas
TrLaect~~ .scdatm 7 3 1 U.

- 

~~~LI~T1~~- ______ 
‘iT~ 301 350 US :: ~ 

- UII j ij i4ó~ ~
g[

tiebl$t.tiou/0.1 5. 10.6 30. 38.0 11.0 43, 40, 34. 111.

live Cr eb 42 314, ~W .l W~2~ •J 1~ 13A7~ *(IØ 3(JV 41j~3~1a~. 1 . .  5 .  Sn. 19.)
(1) Stat ion 111 ~v. 0.3 V for



- —~~~~~
-.- w— —

I
TAIL! 

- 

TRAWL 8611 Ostabsn 1~7* -44-

Ii ~~A2 ZCN 0 109 110 111 11~ 113 *14 US 116

411.1111 . (‘C) 23.0 18.0 27.0 *1.3 23.0 23.0 11.0 24.0

LI DID 11)1. (50) 19.6 19.5 19.3 19.2 19.6 19.7 D.4 19.4
SALINITY (°/oo ) 7.72 

—_ 7.70 5.74 8.70 6.73 4.74 0.78 7.49

II o r W  ‘
~:~ ‘:~ :°‘ ~~ 

‘:~ 
‘:‘ ~~

11 ~~~~~I f l I9C (ca). 50 60 40 60 70 70 73 
_ _ _LI (U7) 1O ,* io~W~ l~7V72 ~~ t??* ~~~~~72 ~~~~~~ IU~~72 L~~~??*

nrc.(~~rmn~~~ laeti _ _  _ _ _  _ _  _ _ _  _ _  _ _  

,~ :!!i! :U LDarl or TwIL (~t) 1 0  1.0 1.0 1.0 1.0 1.0 0.5 1.0

Clear Clear Clear Clear Clssr Clear Lg Mc% ~ ~~

Clupstdas
~~~~~~~~~~~~~~~~ 1 1 2 1 S

U IzsroQrtim tYIbsi~ 2. 1 1 1. 5
Engraulidas-

Mcbos dtc~Uli 1 3 S 1. 3 13

11 lctaluridae . 
—

L Ict alur .. nub ulosu 1. 1
r a s ,~mct.tu 35 20 2 2 2 3 67

toluras 2~~39. 3 2 3

I Ln uillidas
d.gvUiv rostrpta 1 1 3 2 1 8

Parcichtbyid..
Xsrese avericsne 11$ 24 6 6 23 14 20 14 225
Verve. eazatUta 1 1 2

*ctsonidas
~~ Cr~oec1gq iu.Iia 113 421 71 390 41 231 126 974 2371

LsIuosus bsthurii 2 1 1 3 7
VLcrcso.on vedulat 1. 1
$~ir~i.L1s ~ lysur ~ 3 6 3 12

-[I 
________Tdaeccas 40$g~~ S tO 2 1 3 21

El 9.a.1 n.~ - tIj~ 
..
~U R ~oj~ ir UF 1~~ i.Oi0 2745 - 

-

Ttsh/$tatten/0.t d. 18.3 48. LI 40.5 7.1 13.1 29.~ 101.0

J Slue crab 1* It 4(~j  
~ 

,2 2 3 5 ,5 ( i  1 ,2
• 

(1. -4 (m i) (In)

I 
.



- — ~~.— -~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—
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- 

-

TAIL*.. . .U.._.... TRAWL ~~~~ Mov~~~er 197) .47

~~~UCN 0 109 110 111 112 113 114 113 116

LU TRIG. (°C) 10.0 
— 

16.0 13.0 9.0 6.5 8.5 8.0 6.0I DID TUG, (‘c) 13.3 12.4 12.) _ 12.4 12.4 12.3 12.3 12.3

- 
Du Nn’s (‘leo) 7.338 7.363 7.423 5.859 5.690 6.000 7.325 6.733

__________ 8.639 ssn 5.326 L 385 7.980 7~ 7S 26 
_ _ _

II 1200 1030 0930 1430 1030 1130 1330 0915r Tfl LIST) 11/2/72 11/2/72 1l/2/7~ 11/1/72 11/1/72 l1/1F72 11/1/72 11/1/7
Vest TV~~ Vest 1~E Ebb Ebb Ebb lastnrc. (Current, Enoti 2.0 .3 last 1.0 1-1.3 0.5-1.0 1.0 1.3 rld.Slk.

LRI(~~R OF TMW L (.l.) 1.0 - 1.0 1.0 1.0 1.0 1.0 1.0 1.0

i ‘SISAl! -- _
“ -- -- -- -- ~~~V1SU

I Mai llia rostrat s - 1 1 2
Clupsidas

1 ~4~~~~on.tiva 1ss 3 1 1 S - 1 11I . ae.udobag.sas, 17 7 5 12 4 18 U $3I t tr~~~~s 3 1 1 5

Ia roni ides -

-~~ Mcboa .itchilli 5 3 6 2 26 17 61

Ictslurtdes
J. ~~~s1aeua 1 1

~~~~~~~~~~
riccaa. 12 $ 8 27 66 16 13 22 172sanattl i. 1 2 1 1 5

etae.idae
~~~~~g~~~~re.s1i. S j. ,, l ju, . 1j w  4 J uv 8 j ~~ l7 Jw
~~1a&~~~~~zasthur u. 2 1 2 13 2 9 31
~içrq opon ~~~~latu 1 1 1 3leirdialla ckrr aura 1 1 2

$olstdon
Trisect.. ~~~~~~~~ 1 1 2
Pish/er atios 47 — 24 21 46 99 23 63 72 393
Fi.h/stattc./O.1aj 4.7 2.4 2.1 4.6 9.9 2.3 6.3 7.2

dismiss Ssptonlptnoi fsi’ cramps. cramp s. crams.. erveg.



I - 
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TAIL IDI1l TRAWL 861* Dscaeb.r 1972 
—

11SiUCN 0 
— 

109 110 111 112 113 114 115 116

- 
.LU~~~lI .(°C) 3.5 4.0 17 12.0 8.0 ~~0 1.0 8.0

DTD Y$IW. (‘C) 6.1 6.1 6.4 6.3 4.5 LL 6.2 6.0
RAU1IRTY (‘/eo) — 0.423 0.425 1.042 1.995 0.1305 0.1265 --- 0.339

~~~~W 

:::ca. 

~~~ 
~:
‘
~ ~~~ ~~~~ ~~:

861 
~~:

25* 
~~:

650 13:435

12/7/7 12/6/7 12/6/7 : 12/ 7/ 7 12/7/ 1 12/6/7 12/ 7/7- 7DS (EST) 1300 1400 _1SO0 1300 1030 0300 0930 1215
- 2.5k 2.5 Vast ebb flood flood flood floodr (Current, E.noti 

_______ u..~ s~~ n c i c..i i 
-Ii LVlcfli or TRAWL (.1.) 0.5 1.0 1. 9 0.3 LO 0.3 1.0 10 

______

1~~~~~ .
i - _ SP~~~ ______ 3-3 3-0 

______ 
0.1 1- fl.i 4..n OF FISB

I
- Miulil a rost r ata 1 1

I. Clup.idae
I ~Jjft peeudohar.ngu no fish no fish 1 1

Ict.I urid.e
r - • Ictalutu. ~ aoctatu a 1 1

~~
. asbu Iosna 1 1

- 

Psecichthy tdas
Venom. ~~ricssa 6 3 4 131 ~~~~~sam.tilt. 1 

- 
1

Visk/.r.tios 0 6 3 1 l 1 6 18 
- -

fl.W.tatten/O.l .i 0 0.6 0.3 0 0.1 0.2 0.1 0.6

1

I ~~~E-T ~~T 
~T - :~i:~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~



_ _ _ __ _ _ __ _ _ __ _ _ _____ _ _ __ _ _ __ _ _ __ _ _ _____ _ _ __ _ _ ____

I
I

lAW ~~~ V h A u L 861* Jtmrch 1973 
— ~~~

I 109 110 lit 11~ 113 114 115 116
111 111 *. (°C) 90 

_____ 11 14° 15 1, 16 16[ DTu ?~~~. (‘C) 4.9 4.7 4.7 5.7 1.1 3.7 5.3 5.2U MLXVI?! (°/oo) 
— A LAS A . 7iS 

*~M7 2 3JL 2.54.4 2~3S3 2.%1A 3 511
OZY~~~ (c.JL) 

______ 
so 

— 
02 data --- --- ---H — _  _  _  _  _  _  _  _

~~~~~1 0130 (en). 30 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _fl MD 319173 3/8173 1~U73 3/5/ 73 3/9/73 3/9/73 3/Wrs 315173Ii 115 (111) •Q~9 lL~0 11:40 llj 0 1345 J.~~2S 1r’nrc. (Current. Easte flood . flood flood I f1g~ flood fløod sib flood

0 5  _____ 1 1. ~u 
~ _ _ _  _ _ _  -_ _

~g
_ _  _ _ _  _ _  _ _  _ _ _

fl - Lapsillid..Li ~~~~i1la rostrata 7 5
Clupeidas

U Ll~~~ amsttosl ~~. 1
aiw vediocris 1

‘ Psrcicbtlqid.e
~ 5~~~~~ricamus 6 45 13 31 11 13 30 100I] - 
Versme i~gatt1is - 1 1 1 3

I] Fisb/st*tios 7 46 16 32 11 11 13 57 193
Pisb/.t.ric./O .l .l 1.4 *6  1.6 3.2 1.1 1.1 2.6 5.7

II
11
I
I
I
I

~~~ ——



_ _ _ _ _ _ _ _ _ _ _ _ _ _  —-V- - - -.-----,.- - ~~~ w~~~---.~~—
-.------ --~ - ~~~~~~~~~~~~~~~~~ 

I 
_  _ _ _ _

T4bU EDt? TRAWL 8611 Anril 1973

[ sTATION 0 109 110 111 _1l2 113 114 115 116

AII TIIG. (°C) 10 11 8 10 9 --- 12 10[ DID TEMP. ( C )  - 9.6 9.6 9.5 10.2 0.5 10.1 10.3 10.

SALEMITY (‘Foe) 1 7 ~~ ~~n~6 1.437 1.402 .1275 .597 1.00 .135

r ~~~ (se/L) 11.349 11.177 13.284 A0.794 8.637 9.356 10.352 11.307
1. 

_ _ _ _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _  H
~~mn ~~gc (~~)~ 45 40 25 40 50 45 40 45

I 4/3 4/5 - -

115 (11!) 1 !50 14~45 8~33 1041 _1l03 1245 0848 0920

vram (Current , Knoti f lood flood figod flood I l~od f lood flood 
~~~I LRIIGflI OF TRMIL (nl.) 1 1 - 1 .5 .5 

_____ 
1 1

• winch T2~ k5 - 3001b 
- 

£~~~~~. 10.CMIII! 
_______ _______ _______ 

broke ftp~L& cobbles 
_______ ______ or rin

A.quillid.s
t .  Mamills rostrata 1 2

Clupeid.s . 
- 

-

- ~~~~~~~~~~~~~~~~~~~~ 7 3 1 3 21
I ~~~. asettval i. 2 3 1 7
1 ~~ •amidissin. 1 1

- ki~smr&ii tvraut 1 1 2
~~~~~~Tis,sdtam - 1 

- 

1
7 C~prIaidas 

-

- - $otrcsss coi~~utus 1 1-j Ictalur id.. -

Ict luru. a.bulo. 4 
- 1 1 6

- - P.rcichtbyid..
Morom. ertcana 45 5 48 3 l 13 14 3 216
Vor~~~~santta1i s 3 2 1 3 1 1 2 20

L n .h/ an tics 35 6 61 16 4 16 19 10 217

Fi.b/.tatiam/.l.i 5.5 .6 6.1 3.2 .8 1.6 1.9 1.0

L

II
• 

- - - - 

:. ...

I
I H
I - 

.



I’
I luLl 

- - 

mvx TRAWL 861* - w..~, ie~ t

___~~~hICN 0 *09 110 111. 112 113 114 115 116

AII f~~S.(0C) 13 13 16 17 14 22 22 13

I DISH TEMP. (‘C) 13.1 13 15.15 15.1 15.0 13.0 13.2 13.4

SALINITY (°/oo) •~74 .620 .700 .530 .233 .233 .372 .323I ~ ii~~ 
7.620 9.049 8. 330 7.630 3.427 .676 0.26 6.831 -

1 ~~~~~T b I5~~(cs) . 35 33 35 23 25 .70 35 40
MX! 13:00 13:15 11:40 13*10 09:23 11~3$ 00:05
TDS (131) )/$/73 3/4/73 3/4/71 3J7/73 3/3/73 5/7/73 3/4/73 3/5/ 7

— Plood flb Last ~ sUi Ebb flood L t  Ebb

L (Cmmst, Enoti 2 ______ 1.3 1.9 2 5  1.0 Ebb 1.0
- L ONICWTIAM T_. w.) 1 1 - . 9  1 1 1 1 1

f 
01311$ °

~~ ______ IIIL _______ ______ ______ ______ ______ ~~ FISH

I 
1 1

Moss assuval.s $ 7 3 1 1 - 20
A1asa pssudciarami 3 3 1 3 3 2 3 1 1.9

1 
1x~~~~z&!i t,ra..u 2 - 2

- M$dulida. - 
-

I 
MiUiuIi iootrata 1 1 2

k~ran1id.s
~~~~~ UitdiiU1 1 2 3

- Ictalurida. -

1.1 aøulosn 3 1 2 1 1 1 1 )J0
y~setatui 2 2

c rtm cat i 1 1

Psrcichthyidae
IL ~~ rocs americana 231 49 34 13 12 12 32 148 571

~~rooe sanm i1i. 2 29 3 2 3 1 1 43

isroidse
I a flas.sceam . 1 1

lolsidas
Trlaectcs~~~~~~3~~~ 1 4 1 6

Cypnisidas
I Iotrcpsm eernut~~ 1 1 1

i $3 63 
~~fl•. _ 23 1$ 40 .~~~~~~~ 682

I 
rish/Ststi. 1041d . •.~ -

— 

7.1 fl : ~~~4 1.3 4.0 13.3 _____

I-

I 0

‘3_’ ,j~~

- - . •... - - ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—,.------— _
~~- -~~~~ -~~

_- — 

- — - - 
- - - - - - - - 

~~~~~- -

I - . 

_ _  _ _ _ _ _
1111.1 mvii T*AML 861* J*. 1973 —72— -

I ~~~IIW # 109 110 111 112 113 114 115 116

____________ 30 29 33 27.0 31 32 23 28

I 1M1D1v . (‘C) 27.2 27.0 26.4 24.9 24.7 24.8 24.8 24.0
MLDT T! (°Ioo) .13.4 

- 
.199 •1.74 .446 .184 .166 .648 .220

I 0IIV~~ I (selL) 10.02 9.673 8.000 7.736 6.066 .060 6.70 6.967

-PM _ _  _ _  _ _  _ _  _ _  _ _  _ _  _ _

— ~~~~~~~~ u Ic.). 63 63 50 .60 73 
______ 

60

I 14:00 13:00 14:30 10:30 9:30—12: 0 13*00 09:00 03:00115 (lIT) 6(13 6115 6/12/7 !~l3/ 7 6(12 6/12 - 6(13 6/12
- .  Slack (If) Plood 2 flood,v (~~iItSSt. Im.ti i~~ v(1k~ a t2k 1 _F1 Ebb 1I~ Ebb(ik 2(ke~ P1~oodI’ ~~~~~~~~~~~~~~~~~~~~ 1.0 1.0 

- 
.9 .3 1.0 1.0 1.0 1.0

~~ Trees Hois ts Stames—- ~~~~~~~~ roota vio. nor _____ _____ OF FISH

I of t r l
.3 2 t~ .- clupsid..

~~~~~~~~ ti, 1ss 3 2 1 1 1 8
~~~~j pseudshar~~ p 1 1 2[ kscsortia tyram~ 1 2 1 4

Ictilurides 
- -Ictaluren catom 1 2 1 1

I ctalurc. náulos~ 2 2 1 7 1 13
L 

c1ina *rn ctat~ 1 9 in
- -~~~Uiu1a rostnata 2 2 6 S 15

Isrclchtbyidae
It Morose americana 17 97 115 313 47 23 760 743 2121
11 Nones. suistilis 1 2 1 1 14 19

$ciaamida.
N3cropown~~~dulat i 1 7 2 10

Sol.id.e
- 

Tr*sect.s aeculaty 1 4 1 1 1 1 9

1 Piok/StaUcs 22 121 124 319 50 28 782 770 2206

ftub/Station/0.1 at. 12  12. 13,J ~ 3.3 3.( 2. 78. 77.( 
______

Ii
I;
II
I
I -

I
I

-~~ 
______________



I
r h1~~~~ mvT~~ TRAHL 86T4 J uly 1973

I SAIXION # 109 110 111 1l2 113 114 
-_ _

1.15 116

r ASHIEV. (°C) 26.5 25.5 33.0 
_ _ _ _  _ _ _ _  _ _ _ _

~~TD rn.. (‘C) 23 23.00 27.4 ——— 26.0 26.10 26.40 26.5

SALINITY (°/oo) .383 .370 .282 — .143 .239 .385 .20 7

- 

O~T~~~ (.s/L) 3.913* 5 13$ 2.458 —— 3.228 2.819 3.951 3.350 

- 

-

II ~~~~~‘DXIC (c.). 30 30 28 
_ _ _  

20 30 25 30
U DAlI 07•34 05 02 l1~43. ——— 09 28 10 21 11.35 05:1

TDS (15?) 71111 3 ~iiti i — 7/10/~ 711017 71107 711.0 3
Flood Ebb Flood -—— Ebb Ebb Ebb Floe

fl Tram (Current . Enotj (2) (.2) (2 .51 — (. 3) (1) - (2) (.3)

U - La~~I 0 V TR*1IL~~L) 1 1 1 ——— 1 1 1 1 
_ _ _

011*18 
_ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

Dead St p.4 or 7131[I . 
c~~~~ .

- Clup.idse
Alcoa ooeudoharan_j . 1 1

Ii Alcoa aestivalss 1 
- 

1

1. Ictaluride. -

Ictalunse cat* - 1 11. 2 - 14

Ij Ictalut*s pi ctati 
- 

10 1 11
Ictalisroo a.buboo~ - 1 1 2

- Lanat Ue roscrat. . 1 1 2
~~~kos aitthili L 1 1

I -

I Pvrd ~~tW1d
N.ross nic a 27 140 54 , 1  1 1 7 238
i.r.s. s~~aU1ia 1 ~ 1

Sciaanides I

I Lstatosim zamthuni 6 30 22 6 1. 1 13 99

Tnisectis ascul ata 1

Ilsif$tatto. 36 223 82 ________ 6 2 2 20 311,.

Fi.h,$gptiaii,0.1 at. 3.6 21~ L2 
_ _ _ _ _ _ _  

0.6 - 0.2 0.2 2.0 
_ _ _ _ _ _

El 
-

II * ja~

II
II
II
I .

-

-

I
- -

.—.-~~~——-~~~ . A . .  -
- --—-— .l~~~~~~~~~- . - - .— -—-—- -- -- - --- -- - - —
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~~~~~~I TRAWL 1*1* Aw~seC 1973 —74-
I 

.-
_ _ _  _ _ _

I ~~UON 0 109 nO iii 112 113 114 113 116

• £flTm . (°C) 
_____  _____  _____  

-

I DISH Tm.. (‘C) ,flJ 27.8 ______ ______ 27.30 JLQ_. 27.0 27.4

~~x Ipny (‘/eo) 0.473 0.375 1.093 0.477 O.41~ 2.245 1.426

______________ 3~ _____ _____ _____ 
40 40 50 63

- I utv~ ,~ *is,m h u m  ltl/73 017173 810173 $1717
~~~ (lIT) . 07:30 09:00 10:00 

______ 
11:30 14:05 !~~00 10:00asot veet ~~st Ebb Ebb

I -~~~~~ 
(~~nnest. En.U (0.2) (0.2) (0.2) 

_______ 
(2k) (1.0) (2.0) (1.3)

- I ONI OF U4WL~~t 1.0 k0 1.0 
_____ 1.0 1.0 1.0 1.0

- 
~~~~ T5 - 

—

Q~~sidso
‘IL... II5$*VS1.~~ 1

r gio. pas..Msnes. i - I  3 2 2

I _____________ 
.-. 

‘
Ii$rauiItd.s -

1 .a siethUli 2 6 1 2 U

~~pn1au..
~~~~~~~ carole - 1

1
L ..k~~~~~~!1* 1 

1 - 1 1 
1 $ 2 ~I 1  ~~~irasctati. 1 1 3 3 3 *Ii ~~~liais.tn.ta 3 1 1 5

Vsrdáth~tØe ‘
~~.

i . .  j ..nic s 7 1$ 10 I S3 90 38 163
i. .smtilla 2 3 1 6

Ie~~~~1~~~

LI 
_ _ _ _  

3 39 16 16 ~9 183 344 2150

II Tdas.tcs j ,  1 1 1 3 6

i yLr~~~i
-. _____  14 _____  _____  Il 8 — ____  

$20 3351 
-

II lSak/ltatiss/0.1 Dl. -

II -

I
I H
1 

_  1
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II GLOSSARY

knthic — Bottoa dwelling

Iioaess — Living weight per unit area

II Deasreal — More dens. than water

r Detritus — Finely divided sett leable material suspended
F in water
.

- Epifaw~al — Living on a substrate

L 1~nsiss trawl — A substrate Interface sa~~liag device con-sisting of a fin. mssh net suspended in a
- flattened metal frame

Peterson Grab — Bottom sa~~ling devi ce consisting of 2 hinged
- buckets which when actuated sai~ales a semi-

circular cross—section of the substr ate

- Secchi Disc — A device used for ‘measuring water turbidity .
-Usually a white disc which is lowered to

- point of disappeaxanc.

Van Vsen Grab - Bottom s.i~ ling device, similar in design toPsterson grab

Li
[I

LI


