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PART I: BIOLUMIKRESCENCE IR THE CHESAPEAKE BAY

In the animal kingdom, at least 40 orders in 11 phyl:s contain
one or more forms that produce light. In the plant kingdom, only two
groups contain luminous forms, the bacteria and the fungi. There seems
to be no systematic pattern in the distridution of bdloliminescence, for
lumipous forus appear here and there in quite unrelated groups. One
species in a genus may be luminous and another closely related species
may produce no light. There is at least one videly distridbuted species
that produces light in some parts of its range and elsevhere contains
no trace of luminosity.

A great many luminous forms are marine. Bacteria are adundant
ia the sea and many of these are capable of producing light. Ordinarily,
hovever, these do not contribute to the phosphoresence of the sea because
their mass is relatively small. Such forms are responsidle for the
luminosity of dead fish or other marine creatures. No fungl occur in
the sea. Therefore, dioluminescence in the gea is usually not attridbutable
to plant 1life.

Luminescent marine animals occur in abundance in Chesapeake Bay.
Apparently no detailed study hags been made identifying all the light
producing organisms that inhabit the Bay, and little is kncwn of their
distribution. The folloving notes on phyla known to 1ncluﬁc luminous
forms, and corments on forms that hare been reported from Chesapeake Bay
may serve as a guide to further study.

Phyluxz frotozoa

The Protozoa arc unicellular forms that occur in great abundance

in the sea. The group contains four claspes, two of which are luminous.
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Ficgeilstee. - It 18 belleved that practically all the marine species
are luminescent. The dinoflagellates, of vhich more than 40 species have
been reported from Chesapeake Bay, undoubtedly contribute to the production
of light. During the summer months great patches of "red tide" sometimes
appear suddenly and disappear with equal rapidity. This phenomenon has been
reported from the lower Potomac and York Rivers, and undoubtedly occurs in
many other parts of the Bay. The principal organism in patches of colored

water in tbhe lover York in late June 1952 appeared to be Cochlodinium

catenatun.

Phylux Coelenterata

The luminescence of hydroids is not too well known, but Agleophenias,

Campanularia, Sertularia, Gonothyrea, Obelia, and Clytia contain some

luminescent species. Four of these genera have been identified in Chesapeake
Bay. Both the hydroid and tbe medusa stages may lumineace.
Many Jellyfish species luminesce. By far the most common in Chesapeake

Bay in summer 13 tha "stinging nettle” {Dactylometra quinguecirrka) which to

our knowvledge does not produce light. Aurelia and Cyanea are also found in
the Bay.
Fhylum Ctenophora

The Ctenophores, or "comb-jellies" are exceedingly abundant in the
Bay at certein seasons. These organisms have been reported in abundance in
January, and again in July, October, and December. The folloving speciss

are recorded: Beroe ovata, B. forsksill, Pleurobrachia pileus (or P. Prmoq) s

Mpemiopeis gnrdeni and M. leidy. Memberc of all three genera ere luminescent.

-

Phylum Annelida

-
¥ Of the several genmera of narine worms tnat produce light, only
H
¥ Harmothoe and Nereie are liuted as occurring in Checapeake Day. Another
$ -
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luminescent genus, Tomopteris, almost certainly occurs in the plankton.
Phylum Arthropoda

Four groups among the Cruatacea are known to luminesce, the ostracods,
copepods, schizopods, and decapods. RNumerous representatives of the first
tvo groups occur in Chesapeake Bay. Five genera of copepods that are kmown
to contain luminous species have been reported from these vaters (C aeus,

Buchseta, Metridia, Oncaea, Pontella). Some mysids are reported to luminesce,

but there appears to be no definite record of the phenomenon in Neomysis

americans or Kysidopsis bigellowi, two species that are known ts be in the Bay.

In addition, many shrimp, both surface-living and deep-sea forms, have lumincus
organs.

FPhylum Mollusce

The boring clams, of the genus Pholag, shoot a luminous secretion out

of the siphon. Pholas costata occurs in Chesspeake Bay.

Mm Echinodermata

The brittle stars are the only luminous members of this phylws. The
tvo species reported from Chesapeake Bay do not belong to the genera that
exhibit bioluminescence.

Phylum Chordata

Although many balanoglossids are luminous, Dolichoglossu kcvalevski,

the only species knovn from Chesapeake Bay is not.

It has been reported at various times that species of Salpa, Doliolunm,

and Appendicularia luminesce. It is not known if any of the tunicetes or
ascidians in Chesapeake Bay produce light.
Although many fishes have highly developed light organs, thare &axe no

knovn lumineacent species 1= Chesapeake Bay.
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SUMARY
Very fevw details are availadle on the production of light by organisms
in the Chesapeake Bay. It is known that displays of luminescence occur in
these vaters, and it is probadble that ibhe principal producerc are the
dinoflagellates, the medusae, and the ctenophores. Bo little iaformeti
is available on the seagonal und annual veriations in adundance of organisms
in Chesapeake Bay that it 18 not possidble to estimate the magnitude of varia-

tionn in light production.
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PART II: KOISE-PRODUCING ORGANISMS IN CHESAPEAKE BAY

The most widespread of all noises of bdiological origin in the aex

is a crisp, high-frequency, crackling noise caused dy snapping shrimp. The

species of tvo genera, Crangon (Alpheus), and Synalpheus ar< carable of
vigorous anapping. These benthic antiials live mainly belovw zero tide lewvel.,
They seek concealment in crevices and holes provided by coral, stones, shells,
and other solid objects which makes collecting them very difficuls. For this
reagson their abundance is generally underestimated. Most of the species have
been found in water of 30 fathoms or Jess. They are confined tn coastal or

shallov water throughout the tropical and sub-tropical regions. In general,

-

the 11°C winter surface isotherm marks the approximate northern ard southern

% limits of their continuous range. Both genera occur in Virginia vaters, and

é they are known to be quite abundant at Beaufort, N. C.

g Shrimp noise hag its strongest componernts in the higher frequencies.

% Above 2000 cycles per second, shrimp noise completely overrides the usual
water noise. Above 10,000 cycles per second, it is some 30 db. above the

i noise of a state 1 sea. When the stats of t = eea is low, the tranamitted

i shrimp sound is appreciadle to a distance of over a mile from the boundary

i of the shrimp bed.

; No seasonal variatior in shrimp noises has dbeen detected, but small
diurnal variations exigt. At night tha levels are 2 tc 5 db. higher than

s in the daytime. There &are also slight peaks ghortly before sunrise and

i after sunset.

; Certain other crustacea are known to make noises similar to those

/é of snapping shrimp. The genera to which these belcng, however, are not

é preaeat in Chesapeake Bay.
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The larger crabs have been observed to make noises sounding like
the individusl crack produced by snapping shrimp. This noise is incidental
to the cracking of brittle skells of esmall clams, ard otuer shellfish used
v.8 food. It is probable that the feeding activities of the blue cradb

(Caliinectes sapidus) in Chesapeake Bay may produce aome noise, but this

should be a rather small coutribution to tkhe ambient noise.
Barnacles ard rerhaps cother larger crustacea cause faint noises
that may be detected when the hydrophone ia very close.

Several species of fishes common in Chesapeake Bay are known to
Gauce svuuds. Tne mosT adbundant group, and the one contairing the most
species, 18 the family Sciaeridae, the croakers and drums. The following
species grouped by families are found in the Chesapeake Bay:

FoHILY Sciaenidae

Leiostromus xanthurus. - "Spot”. The male makes a croaking or

drumning sound. Because the druming nuscles are feebie, the
sound is not loud. Purthermore +trics gpeciles is less inclined
to school than 15 tke croaker, herce the scund produced ie likely
to be intermittent. This species is caught in the Bay from April
to November, with the largest catches in September and October.

Sciaenops ocellatus. - "prum”, “Red drum”.

Caught in the Bay from May to October. Probably most abuundant

in spring and fall.

Bairdiella chrysurs. - "“Sand perch”. Very ahundant. Pished from

April to Nevember, most sbundant in October. Decreeses in abundance

from mouth to upp-r Bay.
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Micrcpogon undulatus. - "Croaker". Usually the most abundant croaker

in the Bay. The adults, caughit from March to Octobsr, make strong
drumming roises. The young, which make feebler sounds; live in
the Bay throughout the year. The adults move up the Bay in the
spring and out to the sea agairn in the fall.

Pogonias cromis. - "Black drum”. Caught from April to December.

Most common in May and November.

FAMILY COtolithidae - weak fishes

Cynoscion nebulosus. - "Spotted weakfish”. "Spotted trout".

An important food fish in Chesapeake Bay. Caught frum march to

December.
Cynoscion regalis. - "Weakfish", "Graey trout”. Only the male makes

a croaxing sound. A valuable food fish in the Bay. Fishing
season extends from April to Kovember.
FAMLY Pomadasidae - grunts

Orthopristis chrysopterus. - "Pig fish", "Hogfish". Relatively

comzon in the lower Bay, but not often caught in Maryland wvaters.
Pishins aeanron extanda from April to October.
FAMILY Batrachoididae - toadfishes
Opsanus tau. - "Toadfish". Comparatively abundant, and remains in
in the Bey tnroughout the year.
¥AMIIY Ariidae - gsea catfishes

Felichthys felias. - "Gaff-topsail catfish", "Sea catfish". Not

abundant in Chesapeake Bay, but a few are taken i spring and
sunmer .
FPAMTLY Triglidue - gea robine or gurnarde

Prionotus evolans. - "Sea robin”. Occurs in lower part -7 Chesapeake Bay.

- -t — b2 -
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Prionotus carolinus. - "Sea rotiz". Very common ia the Bay.

Seasonal movements not well known. both sea robin species
make chirping sounds.
PAMILY Scombridae - mackerels

Scomber scombrus. - "Common mackerel”. The mackerels are said

to make noises by means of their pharyngeal teeth. The common
mackerel occurs in some abundance in the ncean, but is not

commer. inside the CLesapeake Bay.

In addition to thege fich, porisleés are imown to make distinct
chirping and gruuting sounds. These animals sometimes appear in some
numbers iu tLue lower Chesapeake Bay and the lower parts of the estuaries,

egspecially in summcr.

SUMMARY

Several species of crustacea and fishes known to produce noises occur
in the Chesapeake Bav. Many of these are present in rather large numbers,
especially during the warmer months. In contrast to the fairly constant
nign-frequency noise produced by shrimn, fish noises lie in the low frequency
range anxl are markedly scasonal and diurnal. In general, fish nolses would
be expected mure often in summer, and since many of the species are migratory,
a definite prcgression in the production and amount of noise might be expected,
beginning at the mouth of the Bay in spring, progressing up-Bay in summer,

and receding toward the mouth again in fall.
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APPENDIX

Since the receipt ¢f this report from the Virginia Pisheries

“as

Laboratory, the folloving reference to sound producers in Chesapeake Bay

has come to our attention.

Johnson, NMartin W. Preliminary survey of certain dbiolcgical
undervater sounds on the East Coast of

North America.
University of California, Division of War

Research, No. U63, May 25, 1943, File No. 01.33
(NO-163)

Johnson listened for biological noises in the vaters near Solomons
Island in the center part of the Bay. He reports that during the period of
observation (April 3 to 26, 1943) neither fish no: snapping shrirp noises
vers heard. Hov much of this observation period was spent in the Chesapeake

Bay area is not stated. Turing the period given, observations vere also made

at Ksy West, Florida, Niami, Florida and Bezufort, North Carolina. He refers to:

Enlburt, E. 0. An underwater sound of natural origin.
Journal of Acoustical Society of America, Vol. 1k,

No. 3, January 1943.
wio reported hearing sounds strongly suggestive of shrimp crackling in certain

spots near the entrance to the Bay.
The cheervations of Tnve and Proudfoot (1946) indicate that the croaker

produces relatively high sound levels with a definite evening and night time

maxiuuy in the lover part of the Bay near Pt. Monroe.

I

-

Lo



Cogies
2

=N

-

DISTRIBUTIOR LIST

Addressee

Chief of Naval Operations

Kavy Denartment

Washirgton 25, D. C.
Attn: (Op-316)

The Hydrographer
U. S. Ravy Bydrographic Office
Washington 25, D. C.

Inshore Survey Branch
Oceanographic Division
U. S. Navy Hydrographic Office
Washington 25, D. C.

Attn: Dr. W. L. Tressler

Office c¢f NRaval Research
Department of the Navy
Washiangton 25, D. C.
Attr: Geophysics Branch
Attn: Armament Branch
Attn: Undersea Warfare
Rranch

Baval Ordnance Labcratory
White Oak
Silver Spring, Maryland
Attn: Director
Attn: Acoustics Division

Chief, Bureau of Ordnance
Department of the Navy
Washington 25, D. C.

Chief, Bureau of Ships

Depeartment cf the Nevy

Washington 25, D. C.
Attn: Code o4T-D

Director
U. S. Ravy Electronics Lab.
San Diego 52, California
Attn: Cecle 550
Attn: Code 552

Cozies

1

(B

W)

Mdressee

Director
Naval Research Laboratory
Washington 25, D. C.
Attn: Tecnnical Service
Officer

Research and Development
Beard
Rational Military Establish-
ment ’
Washington 25, D. C.
Attn: Committee on Geophysics
and Geography

Natione) Resascerch Council
2101 Constitution Avenue
Waghington 25, D. C.
Attn: Committee on Under-
sea Warfare

Beach Brosion Board

Corps of Engineers

5201 Little Falls Rd., N. W.
Washington, D. C.

Director

U. €. Coast and Geodetic -Survey
Department of Commerce
Washington 25, D. C.

Harbor Nefense Officer
U. S. Naval Base
Norfolk, Virginia

Scripps Insiitution of
Oceanography
La Jolla, California

Attn: Dr. Roger Revelle

Department of Oceanography
Correll University
Itusca, New York

Attn: Dr. J. C. Ayers

4
(D]
in

11 ety 1002

t s m——



Distribution List (Cont'd)

Copies
1

Addressee

Depsriment of Biological
Sciences

.Universi®, of Delawe

Revark, Delavare
Attn Dr. B. Cronin

Narrsgansett Mcrine
Biological labcretory
University of Rhode Islarni
Kingston, Rhode Isl’and
Attn: Dr. C. J. Fish

University ~f Califcrnia

2kS Hesse Hall

Berkeley 4, California
Attn: Dr. P. D. Trask

Department of Oceanography

University of Washington

Seattle 5, Washington
Attn: Dr. R. H. Fleming

Department of Bilology

Rutgers University

Rev Brunsvick, Hew Jersey
Attn: Dr. H. H. Haskin

Woods Hole Oceanographic
Institution
Woods Hole, Massechusetta
Attn: Dr. E. H. Smith,
Director

Director

Institute for Cocperative Research
The Johns Hopkins University

1315 St. Paul Street

Baltimore 2, Maryland

ISS 11 July 1352



	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018



