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e gpot, Leiossiomus maonthurus Lacepede, abundant in

swyimaer and fall dn bays and estuaries along the Atlantic coast of the
United Stetes from Massachuseits to Texas, occurs at times in con-
giderable numbers in fresh water. The chief commercial fishery is

s

centered in Virginia and Horth Carclina {(Table T} and the spot is one
of the most abundant food fishes in Chesapsake Bay {(Fig, 1), In

cent, pnound

anchor gill nets, {yke nets and
hoand linzs 10 per cent of the spot in the commercial catch, 3pot are
alzo an impertant item in Virginia's salt water sport fishervy. In 1955,

e fivet year that information wag availgble for this fighery in Virginia,

PO TSR A s 3 . e . P T - - -5 oy
ichards (3IT) estimated that eporiomen canght approximately 2539, 620

3
pounds, roughly one-eighth the amount of the commercial catch,
Hildebrand and Schroeder (1927) gave the most comprehensive
account of the life history of Chesapenke Bay spot. hey reported that

spawning takes place in the late autumn and probably also in winter,

» -

Thig assumption was based primarily on the great exodus ¢f spot from

the Bay which takes place in September and QOctober, coincident with the

\

enlargement of the gonads, 3Spawning apparontly takes place at gsea, but

the exact locations of the offshore spavwning grounds are not known, Michols

“J
wud

nd Dredoer {1987

which this specics svawns in any eonsiderable numbers,
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Fig, 1. Total annual reported cate
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gears in Virginia and the total snnual Virginia catch of spot by pound
nets, Dutracted from varicus United ftates Fish and Wildlife Service

istical Digests., Information on the 1954 pounde-net catch not
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Nozth Cavelina spawning extends from MNovember to February but is
moet intense in December and January.

ing never baen

[

Although a description of the developing egg
published, Hildebrand and Cable {1530) describad the larval stages.

simallest fish taken in the Deaufort, N, C. region, 1,5 mm in total length,

]

was assumedto be newly-hatched,
In the Gulf of Mexico, spawning apparently occurs at approximately

the same time, Pearson (1923) stated that the height of the spawning scason

n Janugry and February, but extends from late

Pﬂﬂ
ga.

Fls
pta

n tre Colf is rea
December to the end of March, The fall migration in the Gulf is apparently
net so pronounced as in Chesapeake Day, but the postiarval spot move inio
the bays and lagoons goon after hatching, as they do in Virginia waters,
During winter, when spot are absent from Chesapeake Bay and its
estusries, samples were obtained from vessels of the oifshore trawler
fleet landing in Hampion, Virginia., The winter trawl fishery takes spot

in the area soutbwest of Cape Hatteras in Wovember (Pearson, 1932}, Thesc

2ot are never an important part of the trawl catch and ave of little econorsic
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ips aad lighthouces shown,

1C22-3¢0 temperature records of the iights
Cpot make their first appearance at various points along the coast when
the water temperaiure veaches about 50° ¥, Therefore the shaded

area repregents approvimeatsly the secasonal change in the geographie
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1951), Whether or not this warm water area south of the Bay in
wintaer is a controlling influence on the movoments of apot and other
mingratory species is not knowa, Useally, however; spot enter

"

wesapeake Bay in numbers when the waler temperature reaches

C

Spt

54° I and leave wnen it drops below B9°,

in spring. They have bhaon taken during Lpril in plankion nets at West

and May with seines frowm the beanch at Gloucester Foint, Virginie,

Rauney and Massmann (1954) took young 20 to 40 mm in length with plank-
ton-ets, and juveniles svare trawled and seined in both fresh and brackish
waters of the Pamunkey Kiver, upsiream of West Point, Massmann

“

{1654) stated that although spot were more abundant near brackish water,

wwere found 25 weiles above t‘}o brackish zone in the Pamunkey,
Tattaponi and Rappahannock Rivers,
The appearance of these tiny fish far {rom their presumed spawn-
ing grounds has been attributed to their transport by a net upstream flow
e '/
cf water near the bottom, The existence of this up-Bay bottom current
was fivat postulated by Cowles (1930), and has since been described in

detail by Pritchard (1951} whoe algo explained the mechanism by which ths

civeulation is generated and mainiained. From his cdescription it iz ecasy

&
€3
]
5]
e
[
¢}

3 2 4% o 3
to undezrstand how thegse fish are



TADLE II

Liength-freguency Distributions of Postlarval and Juvenile Spot
taken in the York Hiver, Virginia
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ain in the deeper water., IHaven (1337} postulaied the

anism for transport of young croakers up the vivers., He
estimated that a drifting postlarva could Lo carried from the mouth
cf the Day to West Foint, a distance of approwimately 60 miles, in
twelve and one-half days, Hildsbrand and Cable (1930) found aspot
larvae at all depths, but wost fregquently neat the bottom,

£

In addition to their irnportance as a coroamervcial ard sport fish

the gpot zlso plays a significant par HE

ek
i
w‘ﬁ

S
bt

econonmy of the Ray as

E

forage for the larger cavanivorous species, Hollis {19252} ocbhserved

3

that opot are prominent in the diet of striped bass, Roccus gaxratilia,

(D]

The food of Chesapeake Bay spot {{Iildebrand and Schroadsr,
1927} consists mostly of small crustaceans and annelids, together with
gmaller amounts of molluscs, fiches and vegstable debris, Welsh and
Breder {1923y reported that the chief diet was small crustaceans.
Roelofs {1954} expressed the frequency distribution of food items in 73
spot stomachs from Morth Carolina and found that 211 contained copepodas,

71 per cent contained nematodes, 33 per cent annclids, 23 per cent

vegetable debriz, and smaller amounts of foraminifera, pelecypods,
diatoms, decapods, mysids, algae, {ish, ostrocods, and mite Accorde
14 i ] » & :



have been bosed on the interpretation of modes in the leagih-frequency

SIS S S ~3
OLY IGINE, V@SSR nrd S
7o .

i

eder {1923) considered scales of MNew Jersey ——

spot difficult to read, Lecause the winter rings were no

o«

o>
O
P
O
&
¥ *
Yot
5

defined, Hildebyand and Schroeder {1927} stated that the wids range
of iengths of spot taken throughout the yvaar made it difficult to deter-
mine-a correct rate of growth,

The protracted spawniang season makes {or o great voviation in
sizes and therefore, after the second year, the sizecs of figh in succes~
give age groups overlap considerably. Hildebrand and Cable (1939)
stated that this protracted spawning season had two causes, Well-

developed ovaries contained ova of several sizes, suggesiing that the

eg«s are probably cast, a few at a time, over a period of several waeks,

t
¥

Clark (1925, Y929, 1934} has demonstrated such a multiplicity of gpauwn-

@®

ing for the grunion, Leurssthes tenuis, gacl gsmeli, Ltheringbsi

b

sardine, Sardinops caerualea., Hildsbrond

and Cable {1938) alse noticed that seuual development wao further advanced

w

in large than in smnall individuals, suggesting that the large {ish spawa

earlier,

(\J

An impertant aspect of a {fishery bivlegy program is to ascerials

3 S wrt ol 4 3 e B R T P T or e e S am ey
the age of individuals in o fish population., Somie meihiod ¢f ave-Jdelzrming -

tion is essential o ull growih sfudies and bocunse koowledye of the age-



P, B . S S J T SR e S vr o r4 [ | : IR SN
conrpriition of the stochks and of their rate of growth underlics all studies

of the vital statistics of fish populations,
I Bas been stnted {Rounsefell and Everhavrt, 19803) that perhaps
the most valuable achievement of fishery research, and perhaps the

most difficult, is the ability to predict abundance. Such biological fore-

czats depend upon a koowledge of the effects of environmental faciors on

c&
#: }-'5
o
o]
b
I¢]
§]
&
48]
ta
Q
)
33

eproduction and survival, Changes in the average age of
the stock, as determined by sampling, may be indicative of changes in
the rate of exploitution or the rate of recruitment, This study provides
some of the basic information usaiul for planair g a more comprehensive
investigation,

=3

MATERIALS AND METHODS
From Moy to Moveraber during the 1955 fishing season, 36 random
gamples containing 2, 190 spot were obiained at appr wimately weekly
intervals from the catch of gix pound pets. The nets, situated near
Pervin and Horn ifarbor, Virginia (Fig. 3) were designated as Py, P

2’

Ps, and Hl, E-Zz, and H3, regpectively,

The most convenient method of sampling was to accompany the
fizhermen to the nets on prearranged dates, The fish were measured
and scale samples were taken while the boat wasg running between nets
and on the long run back to chore, This method permitted sampling

-

hofore {ish were culled, which eliminzted selection by the fishermen,
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-G .
Whenever possible, on each sampling date 100 spot were

gxamined, During early goring and summer sonot catches were

usually small and often the entive duy's catch was lege than 1066, The
propouriion ef the totel cateh represented by the samule was estimated,

1 aboratory and tha following information was recovrded: distance from

£

f gnout to fork of caudal fin to the nearest mm, weizht in grams,

(o4

bie
e

[}

gex, and stage of maturity of gonads! A scale sample {rom each fish

an

wag placed 111A§’1divid&al envelope... Unly the leagsh and 2 scale sample

were taken from eanch fish of the Horn Harbor samnples,

Because the gecales from different paris o

srzal fin, concistontly vielded satisfactory scales of
regular shape. Conseguenily the samples were taken fron: this area,

By

Tildebrand and Cable (1930) reported that although no scales were visible

b

.

on fish 25 mm long, at a length of 30 mm almost all the scales had
appeared, and the largect weve present on the gides of the zbdomen and
the region just posterior to the opercle.

At the laboratory, a few scales were shaken from cach envelope

% oy iy ermay peay grs rrgg B g b o 35 = Tred-d £ T7 =
into Syracuse watch glasses containing a dilute solution of MaCLl (approxi

"] &3

mately 0, 135) to facilitate the removal of epidermis, mucus, and pigments,
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five or six, regularly chaped and uniamaged, were placed on a glass
a

slide, on which the collection number was recorded., A second slide

2%,

wae pluced over the first and the ends of the two were fastened togethor

et nl [sd X ¥ e i e
with Scotch fooe

,,
¢
£

<

Seale images were projected vertically onto a sheet of paper
A%
by means of a Promi projection apparatus, sct for a magnification of
33 digmeters. The positions of critical scale features were marked
ona 3 xl-1/2" card by laying its long edge along the enterc-posterior

.C'

axis of the scale image and locating the scale markings on the edge of

the card with a pencil,
Marks uged to identily the various scale features are explained

g. 4, The positions of critical markings on the scale cards were

measured and recorded in millimeters,

AGE DETEZRMINATION

A

.'12'

ge in fishes is usually determined by one of two principal

methods: from the freguency distribution of fish lengihs or from the ™\

\.
. ¢

interpretation of annual markings on the scales or cther body struciures;

In spacies that have a restricted spawning season or in which most of the



SN LA

3 ocecurs within a rels

tend to oroup eboul covialn values, pro
ge modss can often be identifie

il

bution of lengt

with the year of birth of the fish,
ic assumptions must be setisfied if scales are to
tividual ghould

Certain bas
inntion, ach indi

ich form early in life, ave not

have a definitive numbher of scales,
normally shed, and grow more or less in proportion to the growth of
the body., The development of scale sfructures and ™ arkings may be
and by the growth of the fish in
/

nvironnmenial influences a
such as sharp

modified by ez

2%

iner that important events in the life h

suc h a Imna
te, are veccordad on the scale.

vy

t\)

chzuges in growth
Previous worlers have used some technical terms with varying

adopted,

W

meanings. In this study the following definitions were
One annulus, and only one, -is formed at a definite time of the .

The characteristics by which an annulus is recognized

L gms ,
r {Fig. 4).

e basis of familiarity with the scales of the specie
t formed annulus

mugt be enosen on th
‘he marsinal incrament is the zone between the last
A gpot in its first year of life

, of the scale,.
fish in its second

- <
S Gl oo
18 CUge,

and tk
belongs to the D ¢ croup and has no annulus
e-group 1, and so.on, These some-~

Yoar clags

r, with one cmnulus, belongs to ag

: 200 are cnlled D-ring fish,



3

wneo

-
<,

e

-

te January 1 as

£

EY

en

>3

Q.

X

ent o

reni

v

I year and the

-

-

ogica

1

it is con

bio
the 1954 year class would include all the fis

hus

-
A
<

v
ES

NAZVETX a1

coinncide,

Y
e
.

.

from

* r.
g mw o 1 g e o
g 8 o g2 o &9 n
= ¢ 8 5 o ® o SR TP
“ i o5a ) a0 G 4
[} ~ ¢ I 2 @ e - ) o
a3 3 @ 3 Woe o oo i L
0 S - N < - L @ ¥ 40
£ 08 o o7 4 08 § 03 4 € % s
o o 7 3 * H & ° ¢ 8 & O 9 a
" g o ~ % &) 4 1 s
e #34 . O mw o 8 o3 o b i m W Ms, @
¢ o = o2 HE 45 2 o & nm o - 0w
R S S S i Bom a W e e fu ‘
ot o i “ Iy %] ..m © o 4 & G 1 "
g o ® o 3 o o bB A )
Q o oo o ) ol o] Ny [ d
- 8% & © g 8% g © = nw R
- S 3 S o . . B
5 K ¥ - < © .m 2 - @ £ o o o a 3
el . : vy ] or i ¢ D
- B R Q9 & ¢ Y s L 0@ v oL E g 8 o=
S T < S - B B~ B < 3 - T
i) Y B o Q ¢ L b . et 4] & ) - o @
) i D AR P T W o5 [, A w -
< o - & St o b — e et e poc i w g I3
m») 2 ] = ) =2 0 + 4] ..B. fa; o5 o . P p . &
& ..aw .w () o 4 ord ; w3 1) ~—— 2 3 b xm: -
= ol & 8 ~ ¥ 5 o4 9 g = = § 8 %5 0§ 85 %
_ A 4 o , A . , 3 .
o 1 A S R A S N - R SO N N e S SN R B -
5] (23 . f Eal & w _m..w wq cm n £ m m.a wrt m.w ) 1Y >
] oi ¢ & & & £ @ ¢4 w4 Lo &4 w B0 &
i b PO Ao et g 9 o) S N h .
£ &) AM ! .,nm .Mw g v i=2 o + 2 g 7 ] N £
S o ! e o £ 3 3 5 ;. pos €
{0 [ i [¢] (% o ® 3 M.a. ovd ] o~
H o] % '] 9] [ b & .. . bei ¥
" LI T a0 5 085 03 A s R
3 8 5 < &5 2 3 @8 B3 9 a4 T ® h
E s Lol { * . * &2 b [ , :
3 o T A B SR C < - m > % = 8 ¥ g T o=
T G v 3 b » L e &) : o g [} et o +
b=y I ! o i o 0 M i @ . & e e
o Yt A3 o 5 epd A 7} o3 ] Q 24 ) T
- © o » { y e Y o o hat 3] @ 5 &
" 5] fm“ n . d -M.w » .m , o iad u} h ) ‘ om mw % &
O o o ram @ , .m: e b (=N ey 14} Tne o3 .,Mw
ot o] ot .WL b 0 M.w v R 02} ‘ﬂ L3 ) @ @
2 A 9 .MW ] ne &1 a3 o9 e Mw 2 0 o - o el
~ oy 13 P A 24 L 5 " A vl e ) :
& CI T T R P - T D S
» & a 5 W @ 9 o8 Q ® 9 ® £
o e ] o3 (2] 1 o +3 ot ® b b P 3 o
™ . o ¢ Lo ged ~ ! ]
¢ @ g I S - c @ G
Z - T N B o & i
. A B - T - B - B B N A
] bt - i @ v EN ) I» & w.m o @ fu 5 “
= o i R T D - = B S S - B S S~
BH e > S O e S > S R3] &
& it = o ¥ 0 8 o a3 @ $4 J a
9 4 ot & O m& . A - 31 .y
g ot ¥ 3 5] i o § b -
¢ Soos 2 og o8 ¢ s 8 & 5 H s @
. P B cuw Py o mw e o & Mw [ 12 a
g 8 K 5 & [ ¥y 3 & o £ 2 &
ot ot ~ i} ] e B 0 el ) 2 o2 i



Fig, 5, Leungth freguency digtributions of apot in the 1955 pound-net
catcel and the 1955-56 winter-trawl fighery grouped by montl Samples

mouth of the Yerk Biver in

1958 gre represenied by broken linesa. The total numbers of fish avre

given in the upper left-hand corners.
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The numbers of spot |

2 catelzory were summed

o

By amonths and ewpreseed as a porcentage of the entire sample,
Illusteated in this way, the wonthily paticra of length h-frequency distri-

butions was unimodal in May and June, timodal in July and August,

and again unimodal in September and October,

Egtimation of Age Based on Liength Distributior

.

In veviewiny the digtribution of lengths from Perrin (Fig., Sa}

a most interecting occurrence is the sudden. shift in July {o a Bimodal
distribution., The appearance of 2 new mode ia July may have two

el

czuses: (1) bzslow a certain size mostyoung ¢pot es

©

scape through the
meshes of a pound net; or (2) these young fish were not prosent in
great numbers in the pound-net arca, but moved into these waters with
increzsing size, In August and September this new modal group tended
to dowinate the catch,

In the identilication of age groups on the basis of length, the
methods of Walford and Mosher {1943) are appropriate, In July the

two principal modal length-groups in the fishery were separated by an

interval of 530 mm {Fig., ¢}, The left-hand mode (90 mm} in July prob-
ably vepresented the few small fish which were separated by an interval
of approximalely 75 mm from the principal mode in May, I there were

o

a group of fish a year younger than this 90 mm group, it should

separated by an even wider interval, because spet, like other fishes, grow



- 14 o

most rapidly in early life, A space of only 30 mm lies to the laft
of thin group of smeall fich and since these early samples probably
contain the larger W?cn"?r;:.s of their size group, the trus position of
the mede should be almost certainly much closer to the origin, The

smaller spot inthis group during June have keen caught in considerable
numbkers with exploratory trawls in this sams season and their position
is indicated by a broken line in Fig., Zc. it does not seewm liksly that
ancther distinct modal group of apot a year younger thon those could
exist, Therefore, it scewms reasonable to conclude that these recruiis
belenged to the current year-class. In successive months the mode
progressed toward the right, ond o lne drawn through the bases of the
successive modes should interse ct the x-axis near the origin in January.
If we remember that the true positions of the modes in May and June
pro ably lie somewhere to the left of their apparent positions, this
reguirement is approxim ately szatisiied,

A study of the length-frequency distribution suggests that most
cf the fish taken during the first half of the pound-net sezson in the area
studied were in their second year of life, The positions of this right-hand
mode progressed to the right at 2 slower rate as the {ish grew larger,
Fish older than two years may have been included in this mode, but if

By - oy
i

8o, they could not he stinguished on the hagis of lengih wiovne,

i..
ﬁ
r

(1345) describes a remarkably similar paltern of growth of spot in Copano



t
o
N

.
b

and Avansag Roys, Toxos, and in the Gulf of Mexico,

The length-frzgusney method embodies some difficuliies,
Arodiguities are paviiculavly apparent toward the end of the season.
The length-freguency distribution of the assumed youvng-osf-the-year
fish {Fig. OS2} shows a progression to the right during the course of
the season, which probably reflects the growth of these fish, Accom-

.

panving the {icrease in relative importance of this group of young fish

3,
&

is a decrease in velalive iymnmportance of ths right-hond modal group.

It should not be inferred that the abeolute numbers of figh in the two
sizs-ziouns are comparable from month to month, because the avail-
ability-of fizh.chances consgiderably throughout the season, but the
samples were not welighted accorvdiag to th2 availabhility of spot.

- - oy
i

At Horn Harbor the July dato {374
&

e

7. 5h) agree well with those

He

(&

of Ferrin, In September and October the unimodal array of Horn Harbor

fish lies halfway between the two modes in the Perrvin catch., Fitting
this into the previous trends which have been described, the late-season
torn Harbor catch may represent chieflly small two-year-old fish or

large young-of-the-year fish, It is not possible to decide this pointirom

the length distribution alone,

Sizes of Spot in the Winter Trawl Fishery

The winter samaples of spot {(Fig. 5d) were token fyom trawlers

\ﬂ

fishing off North Carolina. It is not known whether these figh originated
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L oy [
in Chesapeake Bay.

In Wovember, 1955, a sumple was obinined which had been
trawled from an unknown locality, probably off North Carolina, The

L)

modal length of thig sample {(Fig, 5d) was nearly the same as for the

combined Cetober samples from the Bay (Fig, bc). In December, 1955,
endty b4 fish wsre obiainad {Fig., 54 in January and February, 1956,
103 were sampled each month, For both these months the rmodal
"lengths were very close, as one might enpact at a time whan the grovwih

rate probably reaches & minimum,. The mode in winter (Table ITI)

rrobably renresented the 1955 year clags,
I g

Estimation of Age from Scales

The gcales of Le wre ctenoid {Fig, 4). The

fnse
14
0
L3
[}
)
o]
o
i

f 3
53
L
e
!
5]
o
&
v}

Y.

imbedded zuterior portion of the scale is sculptured with many closely-
‘spaced circuli, bony ridges concentric with the focus, The origin and

function of these same scale features of Eupomotis gibhosus hasg been
N = Pan) -

well reviewed by Creaser {1926).
Certain discontinuities in the pattern of circuli in the scales of
many species of fish have been shown to be formed at yearly intervals,

conseguently, they can be used to determine the age, The following

criteria were established by Walford and Mocher (1943) to identify the

annulus on the scales of the FPacific pilchard, Sardinows caaru

,.
[
>

Althiouph this species is not clogely-reiated to the apot, their criteri
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"An-annulue ig concentric with ihe margin of the geale,

R iz uot alwoys a sharp or unbroken line, The course
of an annuivg can usually be traced entirely avound the
sculptured part of the scale, and can sometimes be followed

on the vnseculptured part, Annuli are cleariy separvate from

cach other, and usually do not meet at any point. If an

- ” - - - ') -
annunlas i formad, it is prevent in all the normal scales

Tavlor {1918) deseribed one of the featurcs of the annuli of

the gray sea trout, Cynoscion 399’:119, a8 being a "'narrvow area
paralliel with the contour of the scale, in which the regularity of the
circull is intervupted, manifested a3 branches, breaks, or terminz-
ticns. " This description also applye to the annuli of spot, and probably
iz the rhore accurate because these two species are cloeely related,
The most frequent characteristic of a spot annulus was a closer spaciag
of girculi, aszocizted with incomplete or broken circuli most evident in

i

th2 postero-lateral scale areas. Usually beyond the onnulus, ci

]

culi
were complete,
Radiating antericrly from the focus are 2 variable number cof

radii (Fig. 4), lines at which the scale may flexz in accordance with the

undalatory moverents of the fish (Taylor, 1916}, As Taylor (1916}



o 8y v i a1 %3 oy e e o LT . i a
ound with Cynoascion ravalin, the presence of vradii may af

gt an oanulas Fia, 4%

Falsz annuli were cceasicnally seen., These were digtinpuished
sz foltows by Walford and MMogher {(1G43):
“They may be short arcs. If they circle the sculptured

part, they are usually not concentric with the margin,

7 an annulus at its base, They may be more

finite or may be nmuch more distinet, with

pronounced irregularities of patiern. They rarely appear

in all the scales of an individual, "

in using thiz scale to determine age, it is important to establish
that the mavks identified as annuli-are formed only once a year and at
a apacific tirme. The annuzl nature of the zone of growth can be t
established by showing that the marginal increment {distance from last
annulus to the margin of the scale) progressively increases in width

throughout the year, from a minimum just after ]

poey

1 time of anmt:zlus
formation, to a maximum just prior to formation of a new annnlus,

Table IV presents the frequency distribution of marginal incremeunts

in arbitrary units {projected scale image length in mm) for all scales
wamined, A steady seasonal increase in width for at least the first

two age groups 15 readily apparent, Table IV wag derived {rom the
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commarcial catch data and therefove young-of-the vear were poorly
represented in May and June, From July onward, the increasge in

width of maorginal increments within this group is rapid., The low

- -

rate of growth of scales of figh in their third and fourth years may
reflect the declining growth rates in length with incrceasing age,
To define more exactly the timme when the annulus appears,

an arbitrary boundary was set to separate '"narrow! from "wide"

marginal increments, Since the l-ving fich wercmost numerous:and

relatively abandant throughout the season, this was the only group
used. ¥From Fig., 6 it is apparent that annulus formation began in
ctoker and November, In November, 50 per cent of the sample had

narrow marginal growth zones, By January and February, 80 per cent
of the scales were in this condition, and by May, 92 per cent had narrow
marginal increments, Thereafter the frequency of wide increments
increased rapidly,

Since spawning time and time of annulus formaztion coincide so
clogely with the beginning of the biological year, the previous decision
tp consider that the biological year and the calendar year ag identical is

supported. Hence the 1955 year-claszs, spawned in the winter of 1954-55,

formed their first anmulus at the end of 1955,
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vency of scales from t-v
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Fig, 7 illustrates the monthly percentage age-frequency
distribution of gpot ao determined from the scales, The data are
summarized by months to show the relative changes which took place.,
In reviewing these data, it should be remembered that they are not
weighted in axy way with veference to total poundage, and that gince
they were taksn at weakly interwvzals, they represent only a very small
part of the euntire catch,

7 s evident that the 1955 pound-net fichery in

e
fve

From Fig.
the York River was supported chiefly by two age-groups of spot, Fish
older than two vears made up a very small part of the total catch,
Readily apparent is the increasing relative importance of the J-ring
group throughout the season, and the declining relative importance of

the: sns-~ypean-olds,

RATE OF GROWTH

The average size at each age, and hence the rate of growth of

spot vary throughout its range., In Texas, spot rarely reach ten inches

in fork length and Fearson (1929) stated that because they do not atiuin

to he somewhst smaller than at Norfolk, Vivginia, Nichols and Breder

(1927} inferred that the cpot in the New York area grew at the following



Fig, 7. Monthly changes in the frequency of gspot with 0, 1, 2, and

and winter-trawl fishery

3
[83]
(%13

’ e - - -
3 annuli, in the pound-neot fishery during 19

during 1855-56,
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rate; 100 mam 2f one year, 193 mn at two vears, and 265 mam at

three years of age,
a GBE5 T atated that youne spot in the vicinity of Peaufort,
N, €, grew rapidly during the gsummer, reaching a longth of four o
~
five inches (100-130 mm) by fall. He also stated that by fall the
larger yvearlings were as large as the smaller spot of the previous year

class., From this point on, growth was difficult to follow, because the

b3

vear clagses overiapged considernbly in length,
The Pervin samples were analyzed {o extract information on
the growth rate of spot {(Fig. 8). The vertical bars mark the limits of

.ane oftandsrd deviaiion on each gide of the mean monthly fork length., The

.

S
relative accuracy of the estimates azre indicated by the shaded avea,

growth curve, ‘the May

.

Ly PR G ; Py s Ty o £ 45 «
which tiaris the probable limits of the true

f 14
"*:

measurements of 0-rving fish were oblained from a cameple seined at the

Gloucester Point shore, This was included as an early measure of the

O-ving group because these figh do not enter the fishory until July, The /

mean length attained at the end of the firet year of life was about 180 mm,

P

3

At the end of their second year spot were about o5 T long, and thre ///”
year-old fish about 225 mm, Fig, & shows that Boelofs! {1951) general

conclusicns apply zliso to Chesapeaks spet. They are characterized by

relatively rapid growth during the first your and a lavrge amourt of overlay

in lenzth botween aje groupRs,



Fig., 8. Apparent growth rate of epot sampled in 1955 from the Perrin

%
b

pound nets. The circdles are located at the mean values at monthly
intervals and the veriiczl bars represent one standard deviatioan on

cach pide of ihe mean, The numbers within the cireles refer to the

age of the fish i,e. Q-ring, l-ring, and 2-ring fizh,
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Iw fishiery manprerment it ig often usaful to be able to doter-
L

th zlons is knewm, ‘This can

&y £¥] i
EREIG BOIE wE

I

be utilized as {follows: very often in invrge-scale projects ounly leagthe

zud aumbars of fish are recorded, as it is difficult if not imposal

pitehing boat to weigh figh aceurztely., Once the length-

-

ht relationship has heen established the conversion is relatively

e calculation is reviewed by Lagler {(1952), If

the form and specific gravity of the fish remain conatant the length-~

&
8
welght relationship can be expressasd as a forrnula having the form:
3
Vo= HEL 0, where W s welight, L o= length, and K is a constant, represent-
ing the sloge of the straight line fitted to the logarithme of the two

variables, which must be determined for each species,

The formula was computed by the method outlined by Lagler

fida

(1952) and an empirical curve was drawn {Fig. 9). The calculated equation

5 3}'

for males and females is: logyy W= -6.48+ 3,76 log, ol

SHUAL DINIORPHISM \
The sizes of male and female spot sampled sach month from
Pervin ave shown in Table V. No soxual differcnce can ha detectsd

vigually in theae data, and larger samples would be necessary to demon-

strate any small differernces f;"df' might exist, A sexual éimorphism in
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Thiz renort iz baced on the examination of 30 samples con--
.

LTy opot fromr comeesreial pound nets in the lower Chesapeake

5 {T iy, 3, and £ samples from the offgshors trawl

figh in their first year of 1if The larger size-
group wag rzther broad, and might incilude fwo or rnove age groups,

It was demonstirated that bé;ui*, one annulus is formed each year.
Most annuli were produced in (he period November to February, Scale
readings showed that the 1955 pound-net fishery in the lower York River
was supporied chiefly by two age groups of gpot, the 0 -and l-ring figh,
¥ish older than two years made up a very small part of the total catch,
In the catch thiroughout the season the major itvend was the increasing
relative abundance of the §-vingy, and the declining relziive importance
of the ene-ring fishk, This is in close agreement with the conclusions

derived from length-freguency distributions and thus the resulte of the
g g

two methods support each other,



- A

PR g ia o 8
FeTyAn Cartgin ¢

. P FAp- AP o P T VN SO - § o . e b oy - .11
tng- y eay figh, Ia Cctiber two zamples were cellecied from the

S m e . PR, TN 3 S ™ (. op e 5 P b
Perrin avea, and each of the modal groups repregents sne sumple

the October catch may reilect

EA H - o LN 34 ~~ire .
ct 10 size, surveys with eusloratory

cd according o size in the
& & g TV g P B Ak o) o
ing upstreavs, This differential

ey

tietribulion of figh in the same age-group, according to size, seems

be typical of muany estuarine forurs, as Ogleghy {1955) has suggested
for menhaden, Dreveortia tyrannus, and Haven (1757) has shown for

{ 4
«
[
3
o
93
6]

kers, Micropogon und us, With these consgiderations, we might

hypothesize that sincs {ish were moving out of the river in fail, it is
easy to understand how the early October samples would be made up of
larger fich than the later samoples, ag the smaller fish probably came

o, the area of capture after the larger members of their age group had
dm@ariad. Confirmation from the more adequately sampled October Horn
Harbor catch was given by the length distribution, in which the mode lay

about halfway between the modes {or the Perrin gamples.
“he epot caught by the experimental trawl in Septemaber were

obviously mach smaller thon those in the pound-net catch., This probably
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wat cauted by net selactivity, for-the trawl consistently caught

pre uiazbl

piae O ago-groun, talten in Decembex. These authors tentative

iy

cencluded thet there fizh ware the runts of the last spawning vhile

lavger members of thoir vear cluss had Jeparted.
The lengths and age composition of gpot samyplsd froin the

winter trawl fishery have 2l been included, From thesc it secins

1 ord

lzgcz in wini=r, however, more ad

A}

sguatle

sampling of thiz {ishery iz nscascary., The whiter-trawl date included

in Fig. 7 again illustrate the time of aunulusz formation and the a

apparent

shift in age composition is merely a reflection of ananulus formation,

If Fig, 7 is considared to represent one cycle of a vrepetitive

process, then ancther characteristic of the spot population i3 indicated.

In January, 1956, 34 per cent of the sampled fish had two annali,

-

IHow~

ever, three-ysar~cld fish made up only an insignificant part of the

Clhiesasenke catch the previous spring. Two possibilities are suggested

18 .

in explunation of this discrepancy: either few Z-viag fish survive the

~e

spawning scason, or these larger fish do not re-cnter Chesapezk

iz large nuribors the following spring, There is, thorefore, the

e Doy

that the winter trawlers gsample a move representative group of fish,



It way be that moust.of these lav

gnring, This is chaveacteristic of several coastal species, as

mentioned by Somith {1636} for the menhaden, Prevooriia tvrannus,

©
&
£

vy Mesbit {1954) for the gray sea trout,

.
15,

-

The chvious characteristics of growth are the relatively rapid

growil of the O age-grovp and the great spread and overlap in lengths

of the clder fioh {Fig. &) Tish in thelir second yenry of life continued
o increace in length un to Sentember, The reversal of thic tread in
mezn length in October {(Fig, &) probkably wos cnussd by the moverent
of smaller and smaller individuals into the fighing area, as the larger

fich mmigratad out of the fishing area into the oceas

Fig. 8 shows that there is rauch variation within, and subsequent
overlap between lengths of succeeding year classes, Howsver, at the
end of the firgt year most figh had reached lengths of 155-205 rom, Fish
at the end of their second year were 180-245 mm long, and the fzw three-
year-old fish perhaps somewhat larger, ©Oldsr fish were larger, on the

averzge, than one-yvear-olds but on the basis of length alone they could

ot e separated from the younger fish, Iowever, an impression wuso

£’L
Yo

received that older fish were invarviably deeper~bodied and of greater

L5t
TEELL,

girth than the relatively elongated and thinner young

The leagth-vweiloht relationship i3 shown dlagromrnatically in

vl
'
P

Fig, ¢ fer male and fermnale spot of the Perrian sameles, o sexual

[
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Glmorphism in the leagth-weight relationship is apparent in young
spot, but in later 1ife, the fomales may be slightly heuviev for a
th, wlthouph the data were not adeguate to prove this point,

This weipght increase, if it indeed emisis, mav be associated with

rom this study it is apparent that the pound-net figshery for
sgot in lovwer Checapealie Tay is principally dependent on two age

IS ~E LS e
&y s "r-j‘ S R A

dominate the catch., Summer catches are typically small and erratic.
Dicecause they are in pooy condition, many of these early-caught spot
are 50ld as trash fish,

The bulk of the spot catch is taken in August, September and
Gctober when the fish are moving out of the Bay. Marketable {ish are
at this time in prime condition., Inwever, also at this time, the smaller

rembors of the 0 age-group are not marketabvle, and great quantitics of
these younger fish end up in the trash-fish heap.

Historically, the spot fishery has been guite unstable, Decause
the fizhery exploits almost exclusively only two age-~groups of fish, a
spawning failure will exert an almost imnmediate and rather pronounced
{feot on the catch,

o

Conventional conservation meagures, particularly in the form of

mignli~size changes, could be taken to provide the continaed catch of older



marketeble spot ond minimine the capture of the emaller unmarket-

sle {igh., Toere o no clear evidence, however, that spot have declined
gevicuasly in abundance, Actuzlly over the past few years, there scems

to have been a trend towards higher annual poundage; however, this

may be aggocinted with the increased haul-seine fishery in recent years,

- .

rather than with an increased abundance of {igh,

managsment of the inshore
fighery resourcee by conventional methods may be diificult, if not
impossible, The problem is complex, invelving economic and sociologic
forces (Mclugh and Dailey, 1987}, Mcilugh (1957) further stated that,

b

ke

cause many of these species migrate farther to the northward as they
grow older and larger, management for optimum yield might favor
norithern siates to the detriment of the southern fishewrman., He tenta-
tively concluded that the best rate of fishing for the Chesapeake might
e a hizh one and that meacures to protect the young fish might penalize
catheyr than aid Virginia fishermen, for the mortality rate obviously is
very high, andthe maximum biowmass produced by a yvear's brood may
occur guite early in life, Therveaiter, the decline 1?1 total weight is

probably very rapid, Any recommendztions for management shoud awail

furthizr biological study of all the species involved in the fishery,
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