PRELI M NARY REPORT OF PROGRESS ON THE
STREAM ECOLOGY PHASE OF THE CASPAR CREEK PRQJECT!
JUNE TO DECEMBER, 1965

| nt roducti on

During the sunmer, orientation surveys were carried out and
inital plans for the conduct of the project were conpleted.
Cenerally, the plans are for the investigation of the short and
| ong-termeffects of |ogging and associ ated activities on the
nature, the ecol ogy, and the productivity of one branch (the
south fork) of Caspar Creek. The north fork watershed is not to
be | ogged and the north fork will thus serve as a "control" area
for the study. The detection and neasurenent of any effects
resulting fromlogging activities are to be facilitated by
studies of the south fork for about two years before, as well as
after, logging is coomenced on its watershed, and by
si mul t aneous studies on the north fork.

In this, the stream ecol ogy phase of the overall Caspar
Creek watershed project, the resources of ultimate concern are
assuned to be the fisheries resources, rather than, say, the
donestic, industrial, or agricultural water resources.

Accordi ngly, the ecol ogy research plan based on the salient
requi renents of fishes for their well-being and productivity.
These requirenents include those of:

1. living space

!Bei ng conduct ed by Humbol dt State Col |l ege under authority
of Menorandum of Under st andi ng bet ween Hunbol dt State Coll ege
and the U S. Forest Service, dated July 8, 1965.



f ood

wat er tenperature
di ssol ved oxygen
protection
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Since not all streamconditions and all aspects of stream
ecol ogy can be enphasized in this study, only those, anong the
nost i nportant ones, expected to be altered to the npst
significant degree by logging will be studied extensively. Only
limted attention, initially at least, is expected to be given
to protection, dissolved oxygen, other chemcal qualities of the
wat er, and other factors.

The extent of the living space for fishes in a streamis a
function of the instantaneous anount of water available in the
stream the depth of the water, its velocity, the surface area
of the water, the wetted perineter of the bottomof the stream
and the nature of the bottommaterials. Changes in the vol une of
flowin a streamcan affect all these factors. Since there is
reason to expect logging to result in changes in flows, in the
eval uation of the effects of logging on fishes, it is deened
necessary to nonitor these conditions.

Fi sh food organisns are produced both in the water and out
of the water. The effects of |ogging on the production of and
avai lability of both aquatic organi sns and of i nportant
terrestrial organisnms nmust be given adequate consi deration
Loggi ng can affect the production of aquatic organi sns through
its influence on the anount of |ight reaching the stream on
wat er tenperature, on the anmount of living space available to
the organi snms, and on the abundance and distribution of stream
bottomnmaterials, as well as other factors. Thus, possible



changes in the conposition, distribution, abundance, and
production of inportant aquatic fish food animls and the
pl ants and ani mal s they are dependent upon are to be
ascertai ned and correl ated wherever possible, mainly with
changes in streamillum nation, water tenperature, and anount
of living space for these organisns. The availability of
terrestrial animals as food for fishes is expected to be
affected by logging through its alteration of the conposition
and extent of the floral canopy over the stream and streansi de
and ot her nearby vegetation. In this study these aspects of
the vegetation are to be nmeasured and correl ati ons between
them and the contribution of terrestrial organisns by this
vegetation to the supply of food to the streamare to be
sought .

Changes in streamw dth, depth, volune of flow and
vel ocity, and changes in the anount of |ight reaching the stream
can be expected to occur upon |ogging near the stream and
el sewhere on its watershed. Many conbi nations of such changes
could markedly alter streamtenperature conditions. Changes in
tenperature can affect the production rates of fishes, fish-food
organi snms, and the plants and ani mals on which these organi sns
are dependent for their production. The species of organi smand
the prevailing tenperature level will determ ne whether changes
will be favorable or unfavorable for organi sm production.
Changes in tenperature could occur which could be lethal to sone
organi sns. The specific causes of water tenperature change
associated with logging will be sought as will sone of the

rel ati onshi ps bet ween degree of change of tenperature and degree



of change in the causitive factors.

The bul k of the effort on the project will be placed on
studies of the south fork during the two years before logging is
to be conmmenced on its watershed. Since conpletely adequate
attention cannot be given to both forks of the creek and since
the watershed of the north fork is not to be | ogged, |less effort
will be given to this fork during this tine.

Summary of work undertaken to date

Both forks in the main study sections were staked at 100-
foot intervals for permanent reference.

Det ai |l ed maps were nmade of two sections totalling 2000
feet of the south fork. The maps indicate the | ocation and
extent of pools and riffles, streamw dth, neander, general
nature and extent of bottom materials, prom nent |andmarks, and
the |l ocation and extent of beds of aquatic vegetation. The
mappi ng was conpl enent ed by phot ographs of sections of the
stream of bottommaterials, and of the floral canopy.

Measurenents of the daily amount of |ight reaching the
stream at many stations on the south fork were nade with a
recordi ng pyrohelionmeter. Records were kept of water
t enperature change over stretches of streamon both forks
variously exposed to the sun.

Some prelimnary work was done on the characterizing of
the principal types of stream bottom materi al s.

Expl oratory sanpling of bottom and drift organi snms was
conpl eted. Regular collections of terrestrial and aquatic
organi sns dropping to the water surface were nade at a nunber of
stations on the south fork. Cursory observations of the

or gani snms bei ng consuned by juvenile sal non and trout were made.



Short sections of the south fork were screened and
occasi onal observations were made on the fishes in each. Data
gathered were nainly on species, abundance, weight, and | ength.
Speci nens were col |l ected for food habit studies.
Frequent observations were made of general conditions
t hroughout the length of the south fork study area and
occasi onal survey trips were taken to the north fork. Cbvious
changes in water flow, aquatic plant growhs, fish distribution,
abundance of invertebrates, and other conditions were noted.
Stream sections to be studied intensively in the
future were selected tentatively after nmuch general
observation and consideration of the requirenents of the
proj ect.
The field work described above was carried out from June
to Septenber. Since Septenber the work has been mainly in the
| aboratory and the office on identification and enunerati on.
of collected speci nens, conpel ation and analysis of data on
tenperature and light, surveying literature, and the
refi nement of plans of action.

Representative prelimnary results

Thirty-ei ght sinultaneous continuous daily records of water
tenperatures, two stations at a tine, on the south fork were
obt ai ned. The m ni mum recorded tenperature change between two
stations (600 feet apart) on. a clear day was 0°F. The maxi num
recorded change between two stations (300 feet apart) was 3°F.
In the forner case, the stream was wel | -shaded between the two
stations, and in the latter case, it was fairly well exposed.
Heating of the water during daylight hours on clear days was, of
course, nore pronounced at stations not well-shaded that at

wel | -shaded sites.
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Only a few water determ nations of water tenperature were
made on the north fork, but one set of observations there shoed
t he possible extrene effect of stream bed disturbance
acconpanyi ng extensive exposure of the streamto sunlight. In
this case, the tenperature increased from60°F. to 75°F. over a
di stance of only 578 feet.

Generally, it is clear that increased exposure of this
streamto sunlight, during the summer at |east will considerably
affect the tenperature of it. Spreading and levelling of the
stream bed by |l ogging activities in the bed may result in a
further increase in the degree of heating of the water.

The degree of stream shading and thus, of course, stream
heating, is indicated by the anount of solar radiation being
received at the water surface. Pyroheliograph (Taylor no. 5-3850
recordi ngs at nunerous stations in the study area on the south
fork indicate water surface shading conditions fromextrenme to
noderate. The m ninumrecorded radiation was 12. 6 Langl eys. This
anmopunts to only 1.9 per cent of the average maxi num radiation
available at that tine (684 Langleys). The maxi mnum recor ded
radi ati on was 154.8 Langl eys, or 20.5 per cent of the average
maxi mum avail abl e at that tine.

Stream sections wel | -exposed to the sun contai ned dense
growt hs of al gae, while well-shaded sections did not. Fingerling
sal noni ds appeared to be considerably | ess abundant in sections
where these growt hs were extensive.

Sanpl es of organisns dropping to the water surface were

collected with shall ow boxes of 1 square-yard surface area,



equi pped with plastic liners and filled with a formalin
sol ution. About one-fifth of the 155 sanpl es taken have been
anal yzed. Seventeen orders of aquatic and terrestrial insects
are represented by these sanples. Menbers of both groups were
present in nunbers sufficient to indicate that both may
contribute considerably to the food supply of fishes in the
stream The m ni mrum nunber of insects collected per (24-hour)
box-day was 5. The nmaxi num was 62.
Wrk plan for the winter period, 1965-66

Regul ar | aboratory and office activities will be continued

t hroughout the winter. Sonetine during Decenber and January
representative winter conditions of flow, depth, wdth, water
tenperature, illumnation, and floral canopy wll be
ascertained. Al so, sanples of bottomand drift organi sns, "drops
organi sns, and fishes will be collected.

Personnel participating in the work to date

Dr. John W DeWtt
Dr. Richard h. Ri denhour
M. Janes Andrews

Most of the field work was acconplished by M. Andrews,
al though Dr. DeWtt spent 20 days and Dr. Ri denhour spent 8 days
inthe field. Dr. Ridenhour has mainly been responsible for the
pl anni ng of the work with fishes and the analysis of the data on
fishes. Dr. DeWtt was mainly responsible for planning the other
aspects of the work conpl eted and underway.

Report prepared by John W DeWtt
Decenber 21, 1965

Hunmbol dt State Col | ege

Arcata, California




