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PREDATION ON DIAMONDBACK TER- 
RAPIN (MALACLEMYS TERRAPIN) EGGS 
BY DUNEGRASS (AMMOPHILA BREVILIG- 
ULATA).-Adversity between plants and turtle 
nests has occasionally been documented: 
"Grasses and roots may pierce, erode, or encase 
the eggs" (Ewart, 1979). An example of a grass 
sprout growing through a turtle embryo was 
reported by Turkowski (1972), but there was 
no suggestion of predation in this seemingly 
accidental case. A more ominous situation was 
reported by Caldwell (1959) involving a popu- 
lation of sea turtles, Caretta caretta, and the 

grass called sea oats, Uniola paniculata. In this 
case 5.3% of the turtle eggs were killed by roots 
and stolons. The eggs were desiccated, their 
shells eroded, and their contents penetrated in 
some cases. The situation we report here simi- 
larly seems to involve active predation by the 
plants on turtle eggs. 

Reproductive biology of the diamondback 
terrapin (Malaclemys terrapin) has been well doc- 
umented, especially in New Jersey, by Burger 
and Montevecchi (1975), Burger (1976) and 
Montevecchi and Burger (1975). In these works 

Fig. 1. Terrapin (Malaclemys terrapin) nest mas- 

sively infiltrated by Ammophila rootlets. Egg and 

hatchling mortality was 100 percent. 

comparative data are cited for Virginia, the 
Carolinas, Florida and Texas. Farther north in 
the Great Marsh at Barnstable, Massachusetts, 
and nearby at Sandy Neck these terrapins re- 
semble those studied at Brigantine, New Jersey, 
in that they tend to select high dune nest sites 
and tend to emerge on high tides. They differ, 
however, in many other aspects detailed by Au- 
ger and Giovannone (1979) and Lazell (1979). 

At Sandy Neck, terrapins appear to take far 
longer in nest site selection and often make 
non-nesting and false nesting excursions. They 
seem always to employ facial probing or "sand 
sniffing." They often nest on unvegetated dune 
faces. These attributes may be related to the 
occurrence in five of a total of twenty nests in- 
spected (50% of those in vegetation) of massive 
infiltration by rootlets from rhizomes of dune 
grass, Ammophila breviligulata (Fig. 1). Rootlets 
actually entered one egg located at bottom cen- 
ter of the clutch in three cases where penetra- 
tion was determined; rootlets packed and burst 
the egg (Fig. 2). In nine nests which were mon- 
itored during development, the bottom center 
egg appeared to be infertile and did not devel- 
op; we suspect it was the first laid. Even if only 
an infertile egg is penetrated by Ammophila 
rootlets, however, the infiltration and packing 
of the whole clutch region may be sufficient to 
stifle hatching activity and prevent hatchling 
eruption: Two nests which overwintered but 
failed to erupt in the spring of 1979 were found 
to be totally enmeshed in rootlets. 

We theorize that the grass actively seeks out 
the nests and consumes moisture and nutrients 
from the eggs. We are impressed by the rapid- 
ity of rootlet growth, for the eggs are laid be- 

Fig. 2. Ammophila rootlets packed, burst and re- 
placed the bottom center egg in this terrapin clutch. 
This egg may have been infertiler 
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tween 10 June and 20 July. This allows only 40 
to 80 days for total egg consumption to be ac- 
complished. 

The process of "sand sniffing" or facial prob- 
ing is well documented in some marine turtles 
(Carr and Ogren, 1960). We originally assumed 
this process was related to homing to a partic- 
ular nest site. However, in four cases on Sandy 
Neck where a marked female laid two clutches 
in a particular season, the females made other 
nests at widely separated places on the spit. We 
now wonder if the probing activity, which we 
postulate involves chemoreception, might not 
be related to rhizome avoidance. We would wel- 
come advice from botanists and plant physiol- 
ogists as to proper experimental procedures to 
further elucidate this remarkable phenome- 
non. 
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ANTI-PREDATOR ROLE OF SALAMAN- 
DER EGG MEMBRANES.-The role of pred- 
ators in organizing fresh water communities 
has been reviewed by MaCan (1977). Amphib- 
ians are very susceptible to certain types of 
predators (e.g., fishes) and have evolved a great 
number of anti-predator devices (Dodd, 1976). 
The present note recounts experiments to test 
the effectiveness of ambystomatid egg mem- 
branes in deterring predation by a series of in- 
vertebrate and vertebrate aquatic predators. 

Eggs of the spotted salamander, Ambystoma 
maculatum, were collected from Salamander 
Pond, Tyson Research Center, St. Louis Co., 
Mo., during the springs of 1978 and 1979. The 
eggs were in late tail bud or later stages of de- 
velopment. A series of potential predators (Ta- 
ble 1) was collected from that pond or from 
nearby ones. The eggs and predators were 
maintained in aquaria at 26 C on a 12L: 12D pho- 
toperiod schedule. 

Manipulations to the eggs consisted of re- 
moving none, some, or all of six concentric 
zones (B-F) of sulphated acid mucopolysac- 
charide membranes surrounding them [no- 
menclature follows Salthe, 1963]. The eggs 
were presented in one of four states to potential 
predators: 1) intact egg masses; 2) partial egg 
masses (mass cut through zone F to include a 
definite number of eggs, each surrounded by 
zones B-E); 3) encapsulated eggs (single eggs 
plus zones B-E and removed from the matrix 
of zone F); 4) naked eggs (surrounded only by 
the vitelline membrane). 

A known number of conspecific predators 
(Table 1) was introduced into the experimental 
aquarium 24 h before the start of the experi- 
ment. Most aquaria were plastic containers 
29 x 19 x 12 cm in dimension; they were filled 
with water to a depth of 10 cm. Tests utilizing 
chironomid larvae were carried out in finger- 
bowls 10 cm in diameter which were filled with 
water to a depth of 5 cm. The treated eggs were 

JAMES D. LAZELL, JR., Center for Action on En- 

dangered Species, Ayer, Massachusetts 01432 and 
PETER J. AUGER, (and Present Address TOL) 
Sandy Neck Ecology Program, 121 Captain Li- 

jah's Road, Centerville, Massachusetts 02632. 
Accepted 16 June 1980. 

Copeia, 1981(3), pp. 724-726 
O 1981 by the American Society of 

Ichthyologists and Herpetologists 

ANTI-PREDATOR ROLE OF SALAMAN- 
DER EGG MEMBRANES.-The role of pred- 
ators in organizing fresh water communities 
has been reviewed by MaCan (1977). Amphib- 
ians are very susceptible to certain types of 
predators (e.g., fishes) and have evolved a great 
number of anti-predator devices (Dodd, 1976). 
The present note recounts experiments to test 
the effectiveness of ambystomatid egg mem- 
branes in deterring predation by a series of in- 
vertebrate and vertebrate aquatic predators. 

Eggs of the spotted salamander, Ambystoma 
maculatum, were collected from Salamander 
Pond, Tyson Research Center, St. Louis Co., 
Mo., during the springs of 1978 and 1979. The 
eggs were in late tail bud or later stages of de- 
velopment. A series of potential predators (Ta- 
ble 1) was collected from that pond or from 
nearby ones. The eggs and predators were 
maintained in aquaria at 26 C on a 12L: 12D pho- 
toperiod schedule. 

Manipulations to the eggs consisted of re- 
moving none, some, or all of six concentric 
zones (B-F) of sulphated acid mucopolysac- 
charide membranes surrounding them [no- 
menclature follows Salthe, 1963]. The eggs 
were presented in one of four states to potential 
predators: 1) intact egg masses; 2) partial egg 
masses (mass cut through zone F to include a 
definite number of eggs, each surrounded by 
zones B-E); 3) encapsulated eggs (single eggs 
plus zones B-E and removed from the matrix 
of zone F); 4) naked eggs (surrounded only by 
the vitelline membrane). 

A known number of conspecific predators 
(Table 1) was introduced into the experimental 
aquarium 24 h before the start of the experi- 
ment. Most aquaria were plastic containers 
29 x 19 x 12 cm in dimension; they were filled 
with water to a depth of 10 cm. Tests utilizing 
chironomid larvae were carried out in finger- 
bowls 10 cm in diameter which were filled with 
water to a depth of 5 cm. The treated eggs were 

724 724 


	Cover Page
	Article Contents
	p. [723]
	p. 724

	Issue Table of Contents
	Copeia, Vol. 1981, No. 3, Aug. 26, 1981
	Front Matter
	The Fossil Turtles of Olduvai Gorge, Tanzania, Africa [pp.  509 - 522]
	The Systematics and Distribution of the Lophiid Anglerfishes: I. A Revision of the Genus Lophiodes with the Description of Two New Species [pp.  522 - 549]
	A New Species of the Secretive Colubrid Snake Genus Geophis from Costa Rica [pp.  549 - 553]
	Naso maculatus, a New Species of Acanthurid Fish from the Hawaiian Islands and Japan [pp.  553 - 558]
	Cryothenia peninsulae, a New Genus and Species of Nototheniid Fish from the Antarctic Peninsula [pp.  558 - 562]
	Lactate Dehydrogenase Isozymes of Gadiform Fishes: Divergent Patterns of Gene Expression Indicate a Heterogeneous Taxon [pp.  563 - 578]
	Albumin Evolution and Its Phylogenetic Implications in Toads of the Genus Bufo. II. Relationships among Eurasian Bufo [pp.  579 - 583]
	Taxonomic Status and Relationships among Populations of Notropis pilsbryi and N. zonatus (Cypriniformes: Cyprinidae) as Shown by the Glucosephosphate Isomerase, Lactate Dehydrogenase and Phosphoglucomutase Enzyme Systems [pp.  583 - 590]
	Allozyme Variation among Large, Small and Cannibal Morphs of the Tiger Salamander Inhabiting the Llano Estacado of West Texas [pp.  590 - 595]
	Development and Organization of the Posterior Field of Ctenoid Scales in the Platycephalidae [pp.  596 - 606]
	A Comparison of Chorions from Eggs of Northern and Southern Populations of Fundulus heteroclitus [pp.  607 - 614]
	Vocal Responses to Conspecific Calls in a Neotropical Hylid Frog, Hyla ebraccata [pp.  615 - 624]
	Competition between Palla and Normal Bearing Spermatozoa of Poecilia reticulata (Pisces: Poeciliidae) [pp.  624 - 629]
	A Radio-Telemetry and Mark-Recapture Study of Activity in the Common Snapping Turtle, Chelydra serpentina [pp.  630 - 637]
	Celestial Compass Orientation in Juvenile American Alligators (Alligator mississippiensis) [pp.  638 - 645]
	The Roles of Temperature and Dissolved Oxygen in Microhabitat Selection by the Tadpoles of a Frog (Rana pipiens) and a Toad (Bufo terrestris) [pp.  645 - 652]
	An Experimental Analysis of Territoriality in the California Reef Fish Embiotoca jacksoni (Embiotocidae) [pp.  653 - 665]
	Distribution, Habitats and Life History Variation in the Tiger Salamander, Ambystoma tigrinum, in East-Central and Southeast Arizona [pp.  666 - 675]
	Expansion of the Range of the Introduced Toad Bufo marinus in Australia from 1935 to 1974 [pp.  676 - 680]
	Initial Prey Preferences in the Lizard Sceloporus malachiticus [pp.  681 - 686]
	Feeding Biology of Fishes in the Endemic Antarctic Harpagiferidae [pp.  686 - 693]
	Aspects of the Physiological Ecology of Species of Gambusia from Belize, Central America [pp.  694 - 700]
	Ichthyological Notes
	Breeding Populations of Cyprinodontoid Fishes in a Thermal Stream [pp.  701 - 702]
	Starvation Stress and Intraovarian Cannibalism in Livebearers (Atheriniformes: Poeciliidae) [pp.  702 - 705]
	Gene Duplication and Diploidization in Tetraploid Catostomid Fishes Catostomus fumeiventris and C. santaanae [pp.  705 - 708]
	Use of <sup>60</sup> Co Tags to Determine Activity Patterns of Freshwater Fishes [pp.  709 - 711]
	Development and Identification of Larval Atlantic Sturgeon (Acipenser oxyrhynchus) and Shortnose Sturgeon (A. brevirostrum) from the Hudson River Estuary, New York [pp.  711 - 717]
	Further Evidence for an Association between Lateral Scute Number and Aggressiveness in the Threespine Stickleback, Gasterosteus aculeatus [pp.  717 - 720]
	Natural Hybridization of Oncorhynchus kisutch and O. tshawytscha in a Lake Ontario Tributary, with Notes on Meristic Variation [pp.  720 - 721]
	Ambicoloration: A Sexually Dimorphic Character in Crossorhombus azureus (Bothidae: Pisces) off Waltair [pp.  721 - 722]

	Herpetological Notes
	Predation on Diamondback Terrapin (Malaclemys terrapin) Eggs by Dunegrass (Ammophila breviligulata) [pp.  723 - 724]
	Anti-Predator Role of Salamander Egg Membranes [pp.  724 - 726]
	Territorial Behavior of the Frog Eleutherodactylus urichi in Trinidad [pp.  726 - 728]
	Unusual Display Behavior by Anolis grahami from Western Jamaica [pp.  728 - 733]
	Suture Zone Dynamics: Texas Populations of Rana berlandieri and R. blairi [pp.  733 - 734]
	Effects of Implanted Tantalum-182 Wire Tags on the Mole Salamander, Ambystoma talpoideum [pp.  735 - 737]
	Growth and Metamorphosis of Solitary Rana pipiens Tadpoles in Confined Space [pp.  737 - 741]
	Survivorship during Hibernation in the European Common Lizard, Lacerta vivipara [pp.  741 - 744]

	Books Received [p.  744]
	Reviews and Comments
	untitled [p.  745]
	untitled [pp.  745 - 747]
	untitled [p.  747]

	Editorial Notes and News [pp.  748 - 749]
	Errata for Mitchell and McDowall [p.  750]
	Books Received [p.  750]
	Back Matter



