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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
P. O. BOX 631
VICKSBURG, MISSISSIPPI 39180

~ rerLy nerer to. WESYV 2 September 1977 P

SUBJECT: Transmittal of Technical Report D-77-6 (Appendix F) /D D C

TO: All Report Recipients

1. The technical report transmitted herewith represents the results of
one of several research efforts (Work Units) undertaken as part of Task 1A,
? Aquatic Disposal Field Investigations of the Corps of Engineers' Dredged
' Material Research Program. Task 1A is a part of the Environmental Impacts
and Criteria Development Project (EICDP), which has a general objective
determination of the magnitude and extent of effects of disposal sites on
organisms and the quality of surrounding water, and the rate, diversity,
3 and extent such sites are recolonized by benthic flora and fauna. The
: study reported on herein was an integral part of a series of research
contracts jointly developed to achieve the EICDP general objective at the
Eatons Neck Disposal Site, one of five sites located in several geographical
regions of the United States. Consequently, this report presents results
and interpretations of but one of several closely interrelated efforts
and should be used only in conjunction with and consideration of the
other related reports for this site.

2. This report, Appendix F: Predisposal Baseline Conditions of Phyto-
plankton Assemblages, is one of the six contractor-prepared reports that
are appended to the Waterways Experiment Station Technical Report D-77-6
entitled: Aquatic Disposal Field Investigations, Eatons Neck Disposal
Site, Long Island Sound. The titles of the contractor-prepared appendices
of this series are listed on the inside front cover of this report. The
‘ technical report provides additional results, interpretations, and con-
clusions not found in the individual contractor reports and provides a
comprehensive summary and synthesis overview of the entire project.

3. The purpose of this report, conducted as Work Unit 1A06C, was to collect

baseline data concerning the phytoplankton populations at the Eatons Neck

disposal site for future comparisons with similar data from other areas.

The report included a determination of the distribution, abundance and

type of phytoplankton in the Eatons Neck disposal area and a reference

g site. Also included is a primary productivity study comparing the disposal
| area and reference site.
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WESYV 2 September 1977
SUBJECT: Transmittal of Technical Report D-77-6 (Appendix F)

4 "‘ 4. The conclusion of the report, based on the evidence presented, was

L ‘ that there was little difference in the composition and abundance of the
phytoplankton found at the three stations sampled, of which two were in
the disposal area and one was the reference site. The results of this
study have shown that field sampling for the effects of a disposal site
on phytoplankton can draw very few conclusions. Studies of this type

1 : in the future should probably be confined to laboratory tests.

5. The baseline evaluations of all the EICDP field sites were developed
to determine the base or ambient physical, chemical, and biological condi-
tions at the respective sites from which to determine impacts due to the
subsequent disposal operations. Where the dump sites had historical usage,
the long-term impacts of dumping at these sites could also be ascertained. |
Controlled disposal operations at the Eatons Neck site, however, did not |
occur due to local opposition to research activities and even though the
Eatons Neck project was terminated after completion of the baseline, this
: information will be useful in evaluating the impacts of past disposal at |
this site. The results of this study are particularly important in de-
: termining placement of dredged material for open-water disposal. Reference
A studies, as well as the ones summarized in this report, will aid in determin-
ing the optimum disposal conditions and site selection in relation to the
phytoplankton assemblages of the dump site and surrounding areas.

JOHN L. CANNON
Colonel, Corps of Engineers
Commander and Director
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Preface

This report presents the results of an investigation to determine
the baseline conditions of the phytoplankton population at the Eatons

Neck Disposal Site, Long Island Sound, New York.

The study was prepared for the Office, Chief of Engineers, and supported
by the U. S. Army Engineer Waterways Experiment Station (WES), Environ-
mental Effects Laboratory (EEL), Vicksburg, Mississippi, under Contract
No. DACW51-75-C-0016 to the New York Ocean Science Laboratory, Montauk,
New York. The report forms part of the EEL Dredged Material Research
Program (DMRP). Contracting was handled by the New York District (NYD);

COL Thomas C. Hunter, CE, NYD, was Contracting Officer.

The report was written by Robert Nuzzi of the New York Ocean Science
Laboratory. The following New York Ocean Science Laboratory personnel
assisted in the collecting, sorting, and identification of the samples:

Grant Matheke and Carl Zimmermann.

The study was conducted under the direction of the following EEL per-
sonnel: Dr. R. M. Engler, Environmental Impacts and Criteria Develop-
ment Project, Project Manager, and J. R. Reese, Site Manager. The study

was under the general supervision of Dr. John Harrison, Chief, EEL.

Commanders and Directors of WES during the study and preparation of this

report were COL G. H. Hilt, CE,and COL J. L. Cannon, CE. Technical Di-

rector was Mr. F. R. Brown.
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Introduction

1. This study is part of the Dredged Material Research Program of

the U. S. Army Corps of Engineers and was performed in conjunction
with other biological, chemical, and physical investigations of the
study area. The primary purpose of the present study was to collect
baseline data concerning the phytoplankton population in the area for
future comparison with similar data collected after the disposal of
dredged material. The ultimate objective was to determine the effects
of the open-water disposal of dredged material on the phytoplankton
population located within the area of the Eatons Neck disposal site

(Figure Fl).

2, Prior studies of phytoplankton within Long Island Sound include
those of Nuzzils»2 in the areas of Shoreham and Jamesport, Riley and
Conover3 in the entire Sound, and Conover4 in the central portion of

the Sound. There have been no detailed investigations within the present

area of concern.

Methods and Materials

Population studies

R R

3. Water samples were collected from three depths (2-3 ft below the

surface, middepth, and 2-3 ft above the bottom) at three stations in

the study area for the analysis of the phytoplankton population. Stations

EN1 and EN2 were located within the disposal site while station EN3,

- e e




£l located outside the perimeter of the site, was to serve as a control

station (Figure Fl).

4. Samples were collected in 5-2 Niskin bottles 12 times over a 9-
month period (October 1974-June 1975). The phytoplankton in 1 % of
water were concentrated with a continuous plankton centrifuge im-
mediately after collection. A portion of the concentrated sample, was
preserved with neutral buffered formalin (final concentration 3 per-
cent) and a portion was left unpreserved and viewed microscopically
in the field in an attempt to identify and enumerate those organisms
that may have been damaged by fixation. The preserved samples were

returned to the laboratory for detailed examination.

5. Microscopic analysis of both fixed and unfixed samples consisted of
placing an 0.1-mf aliquot of the concentrated sample in a nannoplank-

ton counting chamber? upon which various types of counts, depending

upon cell size and number, were performed under 100X and 400X magnifi-
cation. At least 10 field counts (a wide field being delineated by

the microscope field and a narrow field by a Whipple disc placed in
one eyepiece) and three survey counts (a scan of the entire counting
chamber) were performed. The average of the counts was multiplied by

the appropriate factors to yield results as cells per liter.

1 6. Data collected previously from the Shoreham area of Long Island

Soundl did not indicate a need for replicate sampling. During that
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study the range of duplicate samples was slightly greater than the mean

only 3 times in 66 cases.

Productivity studies

7. Primary production, as carbon fixed per unit area (or volume) per

unit time was estimated in December, February, and April at one station
within the disposal site (station EN2) and at one control station (station
EN3) by determining the uptake of radioactive carbon®. Light and dark
bottles were filled in duplicate with water from three depths corres-
ponding toVIOO percent (surface), 10 percent, and 1 percent of the inci-
dent surface radiation as measured with a submarine photometer (G. M.
Mfg.). After the addition of carbon-14 the bottles were resuspended in
situ at the collection depths for incubation. At the end of the incuba-
tion period (2-6 hr) the samples were collected, fixed, filtered, and

delivered to Dr. E. Powers of the State University of New York at Stony

Brook for final analysis, using a liquid scintillation spectrometer.

Results

Population studies

8. Seasonal variations. Table F1 summarizes the species found during

each sampling date at the Eatons Neck site (summary of all stations and
depth). The cell counts and the percent composition of each species at
each station, depth, and sampling date are given in Tables F2 and F3. These

data are summarized in Tables F4a and F4b.




9. Figure F2 presents the seasonal variation of the phytoplankton popu-
lation of the entire site (average of stations EN1, EN2, and EN3, surface,
middepth, and near bottom). Cell numbers were lowest (ca 2 x 104) in
October and increased slightly in November and December with a small de-
cline in January. Cell numbers remained low until late March when a
dramatic increase occurred. The population reached its highest point (>2 x
106 cells per liter) in March after which it decreased to about 105 cells

per liter by May 1975.

10. A number of factors are probably involved in the decline of the
population including zooplankton grazing,3 nutrient depletion, and self-
inhibition due to shading. The results of a study by Purdin7 also suggest
these factors. Purdin noted that the decline of the March 1973 phytoplankton
bloom in Long Island Sound, near Shoreham, coincided with a dramatic increase
of the copepods Acartia clausii and Temora longicarnis. Purdin observed

a second increase in the phytoplankton population in May; this was followed
closely by an increase in the standing crop of A. clausii, A., tomsa, Temora,

and Labidocera.

11. The October phytoplankton was dominated by Prorocentrum redfieldii,
Thalassionema nitzschiodes, Skeletonema costatum, and Thalassiosira spp.
at stations EN1 and EN3. At station EN2, Chrysocromulina sp. and P.
redfieldit were codominant, although 7. mitzschioides, S. costatum, and
Thalagsiosira spp. were present in numbers comparable to stations EN1
and EN3. From November through February, T. nitzschioides was dominant.

Melosira sulcata and Thalassiosira spp. were also common during this period.
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12. During March and April, Thalasstiosira nordenskioldii and Skeletonema
costatum assumed dominance, with Bacteriosira fragilis, Asterionella

Japonica, and Melosira sulcata also being abundant.

13. The dominant species in May were Ebria tripartita and Thalassionema
nitaschioides, followed in June by the dominance of unidentified flagel-

lates.

14. Horizontal and vertical variations. As indicated in Figures F3-F5,

there was little variation in the phytoplankton population between
stations EN1, EN2, and EN3, and little variation between surface, mid-
depth, and near-bottom populations, although the surface population was
generally the largest. This was particularly evident during the October

and June sampling.

15. Diurnal variations. In an effort to determine the significance of

seasonal variations, samples were collected five times over a 12-hr
period to determine the extent of population variation over a complete
tidal cycle. This was performed on four separate occasions (November,
January, and twice in April). The results (Figure F6) indicate only
minor fluctuations over the 12-hr period and, while no statistical
analysis was performed, there does not appear to be any correlation

of cell numbers with tidal current.

16. Species diversity. The index of diversity can yield indications

of the effects of environmental conditions on a community and
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information concerning the environmental conditions to which the com-
munity is exposed. In general, the diversity index will be lowered
as the environment becomes stressed by physical, chemical, or biological

factors8.

17. Two of the commonly used indexes of diversity have been applied in
the present study: the Shannon-Weaver 1ndex9 and the Simpson index10,
The formula and a description of each index is given by Pieloull, Both™

indexes were calculated as log to the base 10.

18. There was little variation in the diversity of the phytoplankton
population at each station and depth (Figures F7-F9) with the exception
of the October and June sampling periods when stations EN1 and EN2
showed distinctly different diversities for the surface, middepth, and
near-bottom samples. The diversity of the populations at station EN3
was approximately equal for each depth. The greater vertical homo-
geneity of the water column at station EN3 may be due to increased

vertical mixing caused by the proximity of the station to a reef area.

19. The diversity’at the site was greatest in October after which it
decreased through the winter months. The diversity increased at the
onset of the winter-spring flowering and remained fairly constant

from February through April, at which point a decrease was again noted.
Minor fluctuations in diversity may be due to diurnal fluctuations as
indicated in Figures F10 and Fl1l. These figures reveal 0.2 as the maxi-

mum variation obtained during diurnal sampling pericds.




Productivity Studies

20. Table F5 presents the results of the productivity studies per-
formed at stations EN2 and EN3. Maximum values at both stations occurred
in December. HMinimum values were found in April at station EN2 and in

February at station EN3.

21. station EN3 had higher productivity values at the depth of 10 percent
incident radiation during February and April while productivity values

at station EN2 were always highest at the surface.

22. The small number of data points makes it difficult to present a

meaningful discussion of primary productivity at the Eatons Neck site.
Discussion

23. The phytoplankt:m population at Eatons Neck generally follows the
pattern described by Conover” and Riley12 for Long Island Sound. These
authors reported maximum celi numbers in early March 1953 and mid-
February 1954. The maximum pcpulation found during the present study

occurred in March 1975.

24, The major species found at Eatons Neck, and their time of occurrence,
also agree with the data of Conover® and Rileylz. Of the 71 taxa noted
during this study (Table F1), 21 were found to comprise at least 5 per-
cent of the total population during any one sampling period with 10
species comprising more than 50 percent of the population at one time

or another (Table F6). Rileyl2? indicates 34 of 150 species as comprising

10




at least 5 percent of the total population in Long Island Sound over an
8-yr period with six species comprising at least 50 percent of the popu-~
lation at certain times. Of the 13 species that Riley considered to be
particularly significant in the area, six were found at the same level

in the present study (Melosira suleata, Skeletonema costatum, Thalassio-
nema nitzschioides, Thalassiosira decipiens, Thalassiosira nordenskiolditi,
and Prorocentrum scutellum, Table F6). In addition, three species identi-
fied by Rileyl2 as being major constituents of the population were found

during the summer period not covered by this study.

25. There is also the possibility that, of the remaining organisms,
some or all may have been identified differently. For instance, Detonula,
Schroderella, and Bacteriosira are difficult to distinguish at times,

as are various species of Thalassiosira.
Conclusions

26. Although it is difficult to draw any conclusions prior to a more
thorough statistical analysis and because of the cursory nature of
the investigation, it appears that there is little difference in the
composition and abundance of the phytoplankton found at the three

stations.

27. Due to the cancellation of the disposal experiment it was, of
course, impossible to make the originally planned comparison between

pre- and postdisposal conditions.

11
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Table F1

Summary of Species Occurrence for All Stations by Sampling Date

Sampling Date
29 Oct 19 Nov 20 Dec 3 Jan 21 Jan 20 Feb 24 Mar 1 Apr 9 Apr 22 Apr 6 May 10 Jun

Organism 1974 1974 1974 1975 1975 1975 1975 1975 1975 _1975 1975 1975

SR N Mj
4

|

|

!

: Bacillariophyta

& Actinoptychue wndulatue X X ?,
Amorpha sp.
Aeterionella japonioa
Bacteriogira fragilis
Biddulphia aurita X

~BidhIohia Phombis 7
Cerataulina bergonii
Chaetoceros debilis
Chaetoceroe decipiens b |

X

Chaetoceros spp.
Chaetocercos epp. (Spore)
Coceoneis 8p.

Corethron hystrix
Coscinodiscus centralis
Coseinodigcus g_'rgii
Coscinodiscus lineatus
Coscinodiscue radiatus
Cyelotella striata
Cyclotella sp. X

Detonula confervacea X
Diplonets sp.

Ditylum brightwellii
Eucampia zoodiacus

) Grammatophora angulosa

: Grammatophora marina

Gyro-Pleurosigma sp.
Hemiaulus membranaceus
Hemiaulus sinensis
Licemophora sp.
g._egtor_qilimbua danicus
Mastogloia sp.
Melosira islandica
Melosira italica X
Melosira moniliformis
Melosira sulcata
Navicula spp.
Nitaschia bilobata
Nitaschia closterium X X
Nitzschia longissima
Nitaschia sp.
Rhizosolenia delicatula
Rhizosolenia hebetata
Rhizosolenia shrubsolei
Skeletonema costatum
Thalaseionema

e nitagchioides
¢ Thalassiosira epp.
Ui Thalassiosira decipiens

A » Thalassiosira gravida
Thalassiosira

nordenskioldii b4 X
Thalasgsiosira rotula

Unidentified diatoms

Chlorophyceae
Chlamydomonas sp. (cf)

Chrysophyta
Chrysochromulina sp. (ef) X

4 Digtephanus speculum

1 Ebria tripartita

Euglenophyta
Euglena sp.

Pyrrophyta
Dinophysie acuminata X
Glenodinium lenticula
Gymnodiniwn variabile X
Gyrmodinium ep.

Gyrodiniun grave ¥ X

Oy toxum diploconus(cf) X

Peridinium (cf)

minusculum j g

Peridinium pentagonum X

Peﬁin;’m trochoideun X

Peridiniwm ep. X X X

Phalacroma rotundatum

Prorocentrum redfieldii
. | Prorocentrum soutellum

Prorgaentl'um

ML“..!"L‘&’!L
Unidentified flagellates X X
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Table F2a 3
Total Cell Count of Each Species by Depth* at Station EN1 Within J

Sampling Date and D

29 Oct 74 19 Nov 74 20 Dec 74 3 Jan 75 21 Jan 75 20 Feb 75 24 Mar 75
Organism SIRALE W Ry TSN M S M _B g8 M B S SRS B W S M B

Bacillariophyta 3
Asterionella japonica - - - - - - - - - - - - = = - - = = 476 37.4 Sl
Bacteriosira fragilis e - - - - - - - = = » - = - - 285.7 156.5 231.%
Biddulphia aurita - - - - - - - - - - - - - - Q.1 = 0% - - 3
Biddulphia rhombus - - 0.1 - ~ - - 0.1 - - - - - - - - -

Chaetoceros debilis - - - - - - - - - - - - - - - - - - - -
Chaetoceros dectpiens BN - - - ~ - 0.2 L e - - - - - - -
Chaetoceros spp. 0.1 0.1 = 9:2 = 0.1 03 0:F - - = g - = = - - - - -
Chaetoceros spp.(Spore) - - = T - - 0.1 =~ - - - i - - - -
Cocconeis sp. - - - - - - - - o = - - . . - - -
Corethron hystrix AR - 0.1 = - - - - > = = - = - - - -
Cosctnodiscus centralis - - - - - - - - - - - 0.1 - = - = Ul = -
Coseinodiscus lineatus - - - - 0.3 0.1 = - 0.1 0.1 w2 iYL - - -
Coseinodiscus radiatus -~ - - - = = - = 0. w i (0T - = - - - - - -
Cyelotella striata -~ - - - - - == R0 0T R T 066 07 0.1 0.1 S8 10 0T~ -
Cyelotella sp. - - - - - - - - - - - - - - - - - -
Detonula confervacea - & e T e - - - = = - =t 7% | o -
Diploneis sp. - - - - - - w0 oY - - - - - - - - - - - -
Ditylum brightwellii TR R % | - - - - - - - - - - - - - - - - -
Eucampia zoodiacus o | 0.5 0.2:0.3 - - - - - - - - - - - - - -
Grammatophora angulosa 0.4 - - - - - - - - - - - - - - - - - - -
Grammatophora marina « 0.3 - Bl - - - 0.1 - = - = - T = - = QL - -
Gyro-Pleurosigma sp. 0.2 - 0.1 - - - - - - - - - - - - - - - = -
Hemiaulus sinensis .- = = - - - - - - - - - - - B 0.1 = - - =
Liemophora sp. 0l - = - - - - - - - - - - - - - - - o -
Leptocylindrus danicus ~ 0.1 - - - - - - - - - - - - - - - - 5 -
Mastoglota sp. - - = 0.1 = - - - = - - - - - - - - - = =
Melosira italica Sl b - - - - - - 0.2 = - - - - - - - - -
Melosira moniliformis 8.1 = = - - - -~ = - - - - - = - - - % i =
Melosira sulcata 0.8 0.3 1.3 4,2 6.7 4.6 12,8 10.5 18.0 14.8 19.0 16.4 18.9 23.2 24.8 13.5 9.7 9.1 - 3.4
Navicula spp. 1.7 0.2 1.0 = = = 6.2 0.2 0.2 0.2 ~ 0.1 - - - 1.8 1.8 1.2 - 6.8
Nitaschia closterium 0.5 - - 0.1 0.2 = 0.1 0.1 - - - - - - - - - - & =
Nitzschia longissima o e - - - - - - - - - - - - 0.1 = - - 3.4
Nitzschia sp. - - - - - - 0.1 - - S - 0.6 0.6 0.8 2.1 1.8,2.x =~ 10.2
Rhizosolenia delicatula - - - - - - - - - - - - - - - -~ - -~ -
Rhizosolenia hebetata - - = - - - - - - - - - - - - ~ - ~ = %
Rhizosolenia shrubsoleir -~ - - - - - - - - - - - - - - ~ - ~ = -
Skeletonema costatum 1.70:5 1.2 04 0.20.1 = 0.1 6.2 0.1 .01 0.2 0.1 0:2 0.1 15 1.8 L2 588.0 619.0
Thalasgionema

nitzschioides 1.5 0.2 1.0 13.0 15.1 10.2 45.5 49.2 55.9 45.8 36.6 34.2 55.2 58.6 47.8 52.8 47.6 50.8 98.6 204.0
Thalassiosira spp. 2.7 0.6 1.8 4.5 3.9 1.9 4.6 5.0 3.6 4.0 6.8 2.8 3.4 4.1 4.2 21.3 15.4 16.4% - -
Thalagsiosira decipiens 0.6 - - - - - - - - 0532053 b= 0.8 0.7 0.3 4.8 6.4 3.6 - -
Thalassiosira gravida - e - - - - - = = Ok = - - - - - - s r»
Thalassiosira
nordenskioldii - - - - - - - - - - 0.1 - - - - - 0.2 0.1 988.7 785.7

Unidentified diatoms | L | e - - = = - = - - & & = = = = - = b
Chlorophyceae

Chlamydomonas sp. (cf) i Lt - - - - - - - - - - - 0.1 = - - = -
Chrysophyta

Chrysochromulina sp.(c¢f) - - - 1.7 0.7 0.1 2.3 1.2 0.8 0.4 .3 0.5 - * - S = = - -
Distephanus speculum EAE i e S8 O e e &l i BT e AR s

Ebria tripartita =0 wle 003 0W2 0T 0.3 = Gal el = e w o w06 L8 = EeR
Euglenophyta

Euglena sp. R T R 7 T 7% S % T L R Rr e O, TR g o 6.8
Pyrrophyta
Dinophysie acuminata e AR ) - - - 0.1 = - - - - - - e - - - - -
Glenodinium lenticula R - = - - - - - - a - - & & - =
_Gymmodiniwn variabile 03 = . = - 0.1 - = - - - 0.1 = - - - - -
Oxytozum diploconus(ef) - - - - - - = - & - - - & = ™ - - - - 3.6
Peridinium trochoideuwn - e - - - “ L - & - - & = =S - - - =
Peridinium sp. - - - - - = - - - - e - - - - - - "
Prorocentrum redfieldii 5 406 1.8 1.1 = 0.3 0.1 = 0.1 - - - - - - .1 - - -
Prorocentrum scutellum - - 0.3 0.2 0.1 0.1 0.1 0.1 - - 0.2 - = - - - - - -
Prorocentrum
2 latum - - - - - - - - - - - - - - - - - - - - -

Unidentified flagellates - - - - - - - - - - - - - - - - = - = 170.0 115.6
* Total cell counts are given as cells/liter x 103.

Sampling depths are indicated as S, M, and B for surface, middepth, and near-bottom.
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| Table F2a

i Count of Each Species by Depth* at Station EN1 Within Proposed Disposal Site
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Organism

Bacillariophyta
Amorpha sp.
Asterionella japonica
Bacteriosira fragilis
Biddulphia_aurita

Cerataulina bergoniti
Chaetoceros debilis
Chaetoceros decipiens
Chaetoceros spp.
Chaetoceros spp.(Spore)

Corethron hystrix
Coscinodiscus lineatus
Coseinodiscus radiatus
Cyclotella striata
Cyelotella sp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>